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AN APPRECIATION 


This volume, in honor of James Ewing, serves the twofold purpose of a 
tribute to one of the leading active pathologists of the world who is likewise 
the foremost American investigator of the entire group of neoplastic diseases, 
and of a contribution of great value to the subject of cancer. Did the con- 
ditions of a homage volume permit the dedicatee to present a paper the value 
of the contribution would be still further enhanced. 

In a note on the development of the homage volume published in the 
Bulletin of the American Association of University Professors'^ Professor 
Morley formulates a code of ethics for a Festschrift as follows : 

1. The dedicatee should he recognized as an international leader in his field oi 
research. 

2. He should be an eminent trainer of scholars, as well as himself an eminent 
scholar. 

3. These conditions being fulfilled, the recipient would naturally have attained, as 
the French say, a certain age — about sixty-five, the retiring age in many colleges, which 
is a natural milestone, though it has not often been observed. 

4. The contributors should be former pupils and colleagues and workers in the 
same specific field; friends they should be, but not admitted only because they are 
friends. 

5. The volume should be as carefully edited as any professional journal, and no 
article admitted which does not reach that standard. 

Every one of these conditions is fully met in this volume. Carefully 
edited by Doctor Adair, it is a tribute by colleagues and workers in the special 
field of cancer to Professor James Ewing, an eminent scholar, an eminent 
trainer of scholars, an international leader in pathology, especially in the 
field of the cancerous diseases upon the attainment of his sixty-fourth birth- 
day, December 25, 1930. 

After his graduation as Bachelor of Arts from Amherst College in 1888, 
and as Doctor of Medicine from Columbia University in 1891, Doctor Ewing 
enjoyed for seven or eight years the admirable opportunities for training 
and experience in pathology furnished by Doctor Prudden’s laboratory at 
the College of Physicians and Surgeons, Columbia University, where he 
served successively as Tutor, Fellow and Instructor before assuming the 
duties of the Professorship of Pathology at the Medical School of Cornell 
University in New York, to which he was called in 1899 — a chair which he 
has occupied with remarkable success both as teacher and investigator for 
thirty-one years. 

Not the least of the memorable services to medical education and the ad- 
vancement of pathology and public health in this country of that great pioneer 
of modern patholog}'^ in America, T. Mitchell Prudden, was the inspiration, 

* Vo\. XV, Ho. 4, p. 293, April, 1929. 
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training and direction which he imparted to an able and devoted group of 
pupils and assistants during his incumbency of the Chair of Pathology at 
Columbia University for three decades from 1879 to 1909. The most eminent 
disciple of this school to carry on and extend the work of the master is 
the one to whom this volume is dedicated. 

While this volume especially signalizes the value of Doctor Ewing’s studies 
in the large and important field of malignant new growths there is scarcely 
a domain in pathology which he has not cultivated, be it morphological, chemi- 
cal, clinical or experimental. In this brief introduction to a volume devoted 
exclusively to cancer no attempt can be made to enumerate the contributions 
made by Doctor Ewing to pathology in over one hundred and fifty papers, 
monographs and textbooks. In his early studies, especially those upon the 
blood, he revealed that interest and competence in cytology which have re- 
mained a distinguished mark of his researches for the last quarter of a cen- 
tury upon tumors, and are strikingly exemplified in his important textbook 
“Neoplastic Diseases,” first issued in 1919 and now in its third edition. 

Doctor Ewing early recognized the vast and growing significance of the 
problem of cancer, or as he has properly and effectively taught us to say, 
“the problems of the cancerous or neoplastic diseases” ; and he likewise early 
discerned the importance of attacking these problems by combined pathologi- 
cal and clinical studies, indeed from every promising angle of approach. The 
width of range represented by the writers and papers in this volume dedicated 
to a pathologist typify the far-flung interests and the breadth of view of 
Doctor Ewing himself in all aspects of the subject of malignant diseases. 

Not the least of Doctor Ewing’s services is that while his pronouncements 
in the diagnosis of cancer are authoritative, he has exerted a wholesome critical 
and restraining influence upon hasty generalizations and undue optimism in 
the interpretation of pathological, etiological and clinical investigations and 
work. That such measured and considered statements are especially impor- 
tant at the present time is evident when one bears in mind that cancer is 
today the outstanding problem in medicine and public health ; that it threatens 
the ascendency of all other causes of death ; that its study engages the atten- 
tion of workers in all fields of medicine and surgery and does not escape 
the attention, even of biologists remote from medicine; that increase of 
opportunities for such study makes an especially strong appeal for more 
generous financial support ; and that education both of the medical profession 
and of the public is the most essential part of the present active campaign 
for the prevention and cure of cancer. 

In the failure to unlock the ultimate secret of the causation of cancer 
one is likely to overlook the fact that there are few diseases concerning which 
more additions to our knowledge have been made in the last half century 
than in the group of cancerous diseases. The so-called “cancer campaign” 
is abundantly justified by the strikingly improved results of treatment by 
radical surgery or by radiotherapy attendant upon early diagnosis and prompt 
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treatment. Nor is there any reason to be hopeless regarding a deeper in- 
sight into the causation of these diseases. 

As a fellow pathologist, in behalf of the contributors to this volume as 
well as of all students, of the problems here considered, and of a host of 
pupils, colleagues, friends and admirers, I venture to congratulate Doctor 
Ewing upon the sixty-fourth anniversary of his birth, to felicitate him upon 
his many years of fruitful and beneficent activities as teacher, investigator 
and writer, and to wish him many years of happiness and of continued in- 
fluence and service in the advancement of useful knowledge. 

William H. Welch, 
Johns Hopkins University, Baltimore, Md. 




FOREWORD 


The purpose of this volume is to honor a man who has devoted the largest 
part of his life and professional career to the investigation of that mystery- 
disease, cancer. No tribute to such a man could be more appropriate than a 
Festschrift on the subject which lies nearest his heart. During the past de- 
cade, cancer has made most alarming progress in civilized countries ; and in 
America since 1928 it is exceeded in death-rate only by heart disease and 
pneumonia. The problems of cancer are so numerous, so widely divergent 
and so baffling that it seems timely to assemble the most recent knowledge on 
the various subjects of cancer research, pathology, surgery and radiotherapy 
from the scattered clinics and laboratories of Europe and America. 

When this suggestion was made to many of the international authorities, 
they, although burdened b}'’ the responsibilities and demands of their work, 
responded with hearty enthusiasm. Accompanying their scientific contribu- 
tions were many notes which expressed the authors’ admiration, respect and 
affection for Doctor Ewing. As an example we shall quote the letter of 
Professor W. Lazarus-Barlow : 


My dear Exving ; 

A Festival number is something unusual and so I have no scruples about prefacing 
the contribution I am proud to make to it, with a few personal words. 

I should like to assure 3'-ou of the great affection and respect with which you 
are regarded by myself and, I am convinced, all pathologists in Great Britain. You 
will not, I am sure, take it wronglj'-, when I say that we feel there is something in 
i'our method of approaching subjects and in your mental attitude which appeals in the 
strongest degree to our Old World conservatism and caution. Truth is so elusive 
and has so many facets that repeated verification of observations, care in drawing deduc- 
tions and, above all, caution in publication seem to be essential if we are not to be 
snowed under by an avalanche of ill-digested material. These qualities j^ou possess in 
a very high degree and on that account, amongst others, you are exercising a profoundly 
beneficial effect upon medical literature. I hope that j'ou will long live to exercise 
that influence and that you will accept my contribution as a small token of my great 
regard. 

Yours very sincerely 
W. S. Lazarus-Barlow 

West Mersea, Essex, England 
May ist, 1930 

As a man Ewing is simple in habits and tastes ; sincere ; intensely loyal ; 
helpful to colleagues ; possessing a subtle humor ; a lover of competitive 
sports; tactful in the handling of men and opposing forces; scientifically 
resourceful and imaginative; optimistic always; idealistic in his belief in 
men ; indulgent to a fault ; having an unusual sense of fairness ; scientifically 
aggressive and persistent ; one who welcomes and encourages new avenues of 
approach to problems; a tireless worker; a severe but constructive critic; 
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discriminating in his estimate of scientific contributions; a stimulating 
teacher; a forceful lecturer; an indefatigable contributor to scientific move- 
ments; a scholar beloved by students and colleagues; a physician of the 
highest ideals. 

The study which he made of radiated tissue is the basis of his strong 
support of radiotherapy. Radiology and radiotherapy in America owe a 
great debt to Ewing. 

The original members of the Bone Sarcoma Registry of the American 
College of Surgeons freely admit that Ewing’s enthusiastic support kept this 
monumental work from perishing by neglect. His broad clinical experience 
and diagnostic acumen have made him a unique figure among American 
pathologists. 

Probably his greatest scientific contribution is his book "Neoplastic Dis- 
eases.” It is the standard reference and textbook of the world on that 
subject. The magnitude of assembling all the known facts about neoplastic 
diseases and subjecting them to a critical and orderly analysis would have 
daunted any man of ordinar}’’ courage. The need was great, the opportunit}' 
available, and so for ten years Ewing worked with zealous ardor, holidays, 
nights, week-ends, stopping for minutes only to fight the paroxysms of tic 
douloureux. And so did Ewing persevere and work. Today his "Neoplastic 
Diseases” is a monument to his systematic intellect and his genius. 

The relationship of Ewing to the Memorial Plospital can best be expressed 
in the words of Emerson — "Every institution is but the lengthened shadow of 
some man.” Doctor Ewing is the Memorial Plospital. 

We wish to express our great appreciation to Dr. Lewis S. Pilcher, 
Editor of the Annals of Surgery, who so warmly welcomed our suggestion 
of this volume; and who has been so indulgent and helpful in the editorial 
work. 

Our gratitude goes out to the J. B. Lippincott Company who found us 
utterly despondent before certain difficulties of our undertaking, and whose 
suggestion made this opus possible. 

Frank E. Adair, 

Memorial Hospital, New York, N. Y. 
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NATURAL LAW IN PATHOLOGICAL GROWTH 
By Sir G. Lenthal Cheatle, F.R.C.S. 

OF London, Eng. 

Introduction. — The definite control over the formation of pathological 
epithelial new growths is a remarkable feature of their existence. This 
control is universal and more marked in the benign epithelial new formations 
than in the malignant types. In carcinoma it is not so universal nor so 
marked except in certain examples. Let me draw particular attention to the 
benign epithelial new formations. In all benign epithelial new growths the 
nature of control they exhibit is identical with the normal conditions of 
physiological new formations. The control, however, is imperfect. The 
tissues and seats of new formations may be localized to parts where the proc- 
ess of new formation of a similar character is occurring nprmally elsewhere 
in the same glands. For example, the same epithelial and connective tissues 
that are actively forming in a breast at the age of puberty may at one part 
or more than one part be forming a type of fibroadenoma. In this tumor 
new ducts and acini may develop in far greater proportion than in the parts 
that are normal. These new ducts and acini may be normal in size, shape 
and appearance while others are irregular in these respects. At other times 
new and nearly normal formations may occur when the rest of the glands 
are at rest. 

However great are the variations in the normal activities of tissues in 
which the new formations occur or the varieties of their seats of origin in 
them, there is exhibited a control of development and structure that is akin 
to the physiological process. The new formations resemble in structure the 
physiological growth that occurs in the respective glands and tissues in which 
they grow. 

Another fact should be borne in mind in considering natural law and 
pathological growth. And it concerns the normal functions that govern the 
uses of a cell apart from the laws that govern the structure of which it is 
a part. 
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The normal uses and functions of all varieties of cells have a marked 
influence upon morphological appearances of tissues when they become 
pathological. Take, for example, a fibrous connective tissue cell and three 
varieties of epithelial cells. Desquamation takes no normal part in the func- 
tion of a fibrous connective tissue cell and it exhibits desquamation in none 
of its pathological lesions. 

The normal functions of an epidermic cell belonging to the horny layer 
involve its being constantly shed and renewed. In pathological lesions of 
the skin the desquamating effects of these epithelial cells alone are seen in 
dermoid cysts when the walls of which contain no hair follicles nor seba- 
ceous glands. 

The normal function of an epithelial cell of the breast entails its being 
sbed for the purposes of elaborating the secretion of milk. The normal 
shedding of epithelial cells for the purpose of elaborating secretion is also 
taking place in the prostate and sebaceous glands. In the pathology of breast, 
sebaceous and prostate glands cystic states depend upon the shedding of 
desquamating epithelium. Cysts thus formed are consequently very com- 
mon in these glands. 

The function of an epithelial cell in the intestine, kidney, adrenal glands 
and liver does not include its being shed for the purposes of elaborating 
either their secretions or excretions as may be. Cysts due to epithelial hyper- 
plasia and neoplasia are uncommon in these viscera principally because epi- 
thelial desquamation plays no part of their normal function. 

For thirty years I have studied the breast and other glands by cutting 
them into whole microscopical sections. The study particularly included 
normal breasts from birth onwards and all forms of diseases that affect the 
mammary gland. ' The accessibility and frequency of disease of tbe breast 
always made it appeal to me as being an ideal structure to study. The study 
of a diseased or normal gland always appeared to me to be inefficient unless 
the whole of it were presented to the observer in microscopical sections of 
the entire gland. Many important points have been discovered by means of 
this process. By not having limited myself to the study of breasts alone I 
can see opportunities for fresh discoveries in other glands and tissues of the 
body if they are examined by the same method. This method of study proves 
that although the organs and tissues of the body differ from each other in 
function and structure there are the same pathological processes affecting 
them all. The chief differences between them are ordained by their differ- 
ences in function and structure; for example, a gland containing ducts and 
acini differs from that which contains only acini or alveoli by the additional 
changes that occur in the ducts. 

The breast and thyroid glands undergo precisely similar changes of ade- 
nomatous tumors, cystic formations and malignant diseases. The chief 
differences between the pathological changes occurring in them are caused 
by the presence of ducts in the breast. Mr. R. S. Wale and I have recently 
pointed out that the pathological changes in breasts and prostate glands are 
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ver}- similar: both, for example, pass through all the changes of a disease 
Schimmelbusch first called attention to as existing in the breast.* 

The pathological changes in the gastro-intestinal mucous membrane dif- 
fer from those of the breast, thyroid and prostate glands only by the differ- 
ences in structure and function. The epithelial elements in all of them 
undergo similar desquamative epithelial h\*perplasia and benign and malignant 
epithelial neoplasia. The similarity between the pathological changes in 
breasts and intestinal epithelium are striking. For example, an adenoma of 
the intestine resembles an adenoma that has formed in a duct of the breast. 
Because a duct of the breast is so small in calibre that a growing tmnor 
within it induces its dilatation it has given rise to the erroneous, misleading 
nomenclature of “intracystic adenoma.'’ Adenoma of the colon occurs in a 
tube of so large a calibre that it cannot be dilated sufficiently to lead the 
ob5er\'er into the false position of beliering it to be an “intracystic" tirnior. 

It is interesting to realize how common it is for most epithelium to form 
papillomata and to see how the differences in function and structure of the 
epithelium composing them lead to changes which differ from each other in 
the different glands and tissues onh' in those respects. For example, first 
let me take the papillomata that arise in the epithelium of the ducts in the 
breast. The function of the epithelium of the breast is to secrete and 
increase the area of glandular secreting surfaces on different occasions during 
life. As a rule the papillomata of the breast begin by an ingrowth of two 
or more stalks of pericanalicular connective tissue taking in \yith them the 
elastica of the duct wall. The stalks are covered by two layers of epithe- 
lium. giving rise to a multi radicular papilloma. These stalks branch and 
their branches may grow \rithout showing an early tendency to anastomose 
with each other or with those of neighboring stalks. On the other hand two 
stunted papillomata may lean toward each other immediately upon their for- 
mation and anastomose before any branch has appeared, giring rise to a 
small carit}' or acinus lined by epithelium which at once loses its columnar 
shape and becomes cuboidal. The cavities that are formed by the anastomoses 
or neighboring branches of a more developed papilloma are larger, and more 
irregular, but still exhibit the same changes of columnar cells into those which 
sre cuboidal in shape. These changes may be so complete that I have exam- 
ples of papillomata that contain complete arrangements of ducts lined by 
columnar epithelium and acini lined by cuboidal epithelium. These are the 
altered papillomata that have given rise to the misleading term of “intracystic 
adenomata.” In some of these tumors carcinoma has begun. The differ- 
ences in morphological appearance between them and the papillomata and 
adenomata of the colon depend only upon their difference in structure 
and function. 

The papillomata growing from the pelris of the kidney, the urinary blad- 
der, the epidermis and those arising from the ducts of the breast and the 
colon are chiefiy due to the differences in structure and of function. The 

* L he British Journal of Surgery, April. 1930. 
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functions of the epithelium of the pelvis of the kidney, urinary bladder and 
epidermis are chiefly those of providing a covering or lining surface. The 
functions of breast epithelium are a great deal more complicated and at 
puberty and lactation it has to form new glandular elements. 

It is remarkable that a wart of the skin consists only of epidermic 
cells' and contains -no glandular elements or hair follicles of the skin that 
exist in such profusion over its whole distribution. A wart of the skin is 
a pathological process that selects and affects the epidermic cells only. The 
function of the epithelial cells of the epidermis is to cover surfaces. 

While new glahdlilar formation is in progress in normal breasts at 
puberty a fibroadenoma may occur that consists of precisely the same tissues 
that are undergoing physiological activity elsewhere in the gland. There can 
be no doubt that the same influences controlling the normal physiological 
state are in a disturbed degree also controlling the formation of the tumor. 
The same type of fibroadenoma occurs in mazoplasia when the same tissues 
of the gland are active when they should be at rest. The same tissues that 
are active at puberty are also active in mazoplasia in tbe breasts of non- 
pregnant women at thirty-five or forty. The activity of mazoplasia may be 
distributed equally over the whole breast, but it is not so regular as it is at 
puberty. New ducts and acini and pericanalicular and periacinous connec- 
tive tissue hyperplasia occur in both conditions. 

Pure adenomata also are examples of new breast formation in tumors in 
which there is only a slight new connective tissue constituent. 

The remarkable intracanalicular fibroadenoma, the connective tissue ele- 
ment of which is provided by the subepithelial connective tissue that exists 
between the epithelial cells and the elastica, is a striking example of a tumor 
in which beautiful new breast elements are formed. I have described these 
tumors as occurring in the breasts of women who are generally older than 
those in whom occur the pericanalicular and periacinous connective tissue 
fibroadenomata of puberty. As the subepithelial tissue of these tumors bulges 
into the duct in sessile shapes it is covered by the duct epithelium. From the 
surface of the tumor secondary papillomata may arise. But what is to me 
the most interesting thing about these tumors is that the surface epithelium 
often dips down into the underlying connective tissue and forms clusters of 
beautifully formed, lusty acini of which any young breast might well be 
proud. They are joined to the surface by a cellular tube of epithelial cells 
to form a duct. One of these tumors containing these beautiful glandular 
formations occurred in an intracanalicular tumor of a woman aged fifty-two 
years. All sorts of speculations arise from this fact into which I do not 
intend to enter. Without speculation it can be said with obvious truth that 
the new glandular formations in the normal development of a breast and in 
breasts of puberty and pf-egnancy are subject to normal physiological control. 
The new glandular forrhations I have just described in the different kinds 
of fibroadenomata, however normal they may be in arrangement and appear- 
ance, cannot be considered as being normal. Yet they are under some power- 
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ful, deliberate control which is not far removed from a purely physiological 
and functional one. All these tumors appear to be benign at .their periods 
of conception. The fibroadenomata and adenomata remain benign through- 
out their histories in the vast majority of examples, and should they become 
malignant it is their connective tissue elements which become anaplastic and 
either morphologically appear to be sarcomatous or actually develop meta- 
static growths. , 

Papillomata, on the other hand, are not so consistent in their maintenance 
of the benign state and their careers are definitely and commonly associated 
with the termination in carcinoma. The benign tumors upon which I have 
been speaking are only less under control than the normal processes to which 
I have compared them, but they are under a control closely, resembling the 
normal one in many essential features. 

It is a question whether these benign tumors should be so definitely 
delimited from each other as the)^ are in the textbooks and in the present 
outlook with which they are regarded. I believe these tumors are bound 
together etiologically by their attempts to reproduce normal structures and 
functions. A striking feature common to these benign tumors is their 
capacity of being multiple in origin. 

It is not so common to discover either sarcoma or carcinoma arising from 
multicentric sources of origin. The source of these diseases is usually lim- 
ited to one part of a tissue or gland in the body, ^¥hen carcinoma occurs in 
a gland its source is usually limited to one part only. 

I have five unusual specimens of breast carcinoma which bear on this 
point. The whole of the glandular epithelium in all the ducts and acini in 
all of these specimens is in a state of malignant and highly anaplastic neo- 
plasia. In four of the specimens carcinoma has occurred in one area only. 
In the remaining one there is regression of the neoplasia and no invasion by 
epithelial cells into outside tissues. 

It is unfortunate that the only test that can be applied to establish the 
condition of what is called carcinoma is that of epithelial cellular invasion. 
I am convinced that the biological change of malignancy begins before it 
manifests itself by infiltrative growth into outside tissues. Directly this 
manifestation occurs the state is recognizable as being one of carcinoma. The 
primary tumor from which the infiltrating cells are derived is contained 
within normal boundaries and can be seen in early specimens of breast 
carcinoma. The epithelial cellular invasion is only a secondary matter, so 
far as the process of carcinoma be concerned, although it is of such fatal 
importance concerning the future of a patient. 

The carcinomata that may affect the thyroid, adrenal and thymus glands 
often cannot be distinguished morphologically or functionally from the nor- 
mal structure of these glands. Thus even carcinoma can afford the same 
evidence as the benign tumors I have been alluding to, in that it also may 
assume methods of growth and function that are present in the normal 
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physiological states. The fact of there being evidence of physiological con- 
trol in benign and carcinomatous tumors, however imperfect it may be com- 
pared to the perfect control that exists in the development and growth of 
normal structures, naturally leads to the question of whether it throws any 
light upon the etiology of either benign or carcinomatous tumors. The fail- 
ure of being able to adduce decisive experimental evidence compels the 
answer to be completely speculative and unsatisfactory and further compels 
all who are interested in the subject to maintain a thind open to all the known 
and unknown theories that wrack and may wrack respectively all consid- 
eration upon the matter. A step toward its solution would he attained if 
carcinoma always could he traced, passing gradually from a benign state 
into the malignant one. The process would indicate a progressive trans- 
formation in which the appearance of each stage depended upon the stage 
b}' which it has been immediately preceded. 

There is, in fact, an indication of a progressive process of this kind in 
the remarkable disease described as Schimmelbusch’s disease of the breast 
in which there is a sequence of events that ends in carcinoma in about 20 
per cent, of all' cases of carcinoma of the breast. The disease as I translate 
it begins as a desquamative epithelial hyperplasia which causes cysts. This 
stage of the' disease begins in the late twenty and early thirty years of "life 
and may not pass into the next stage. When it passes on, the next event 
occurs in' the late thirty and early forty years of life and consists of a radical 
change in the biology of ei)ithelial growth which becomes neojjlastic. all the 
epithelial cells of which are viable and are contained witliin norma! Init dis- 
tended boundaries. The formation of papillomata is a marlccd feature of this 
stage. The change from desquamative epithelial hyperplasia into epithelial 
neoplasia can be seen in all stages of accomplishment. The disease may stop 
at this stage. When it passes into carcinoma, as it may do, the passage 
occurs in the late forty and early fifty years of life. In such specimens all 
three stages of the transition can be traced definitely. On first consideration 
the process appears to be a definite gradual transition from innocency into 
malignancy by means of three definite stages which occupy about twenty or 
thirty years to mature. During the transit the papillomatous growths may 
exhibit so marked a control and ordination of development that they contain 
actual duct and acinous structures. 

Here again five questions arise: (i) Whether the march of events is 
only a definite consecutive process? (2) Whether the sequence of events 
is induced by the continuous action of the same factors? (3) Whether the 
advent of each event is induced by a completely diflPerent factor? (4) 
Whether all the stages of transformation are due to a disturbed intrinsic 
physiological process? And (5) whether an extrinsic factor can induce 
pathological changes that exhibit more than suspicion of physiological con- 
trol ? The last question is the only one that space allows me to discuss. 

I will begin by drawing attention to a fibroma that Dr. A. M. Begg dis- 
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covered in a fowl.* The tumor looked innocent and was so hard in con- 
sistence that he was unable to pound it into a pulp for purposes of filtration. 
He transplanted this tumor and during its subsequent transplantations it 
became softer and metastasis occurred. The tumor also became filterable 
and the filtrate reproduced highl}^ malignant tumors upon inoculation. This 
tumor may have been either malignant from the beginning of its career or 
subsequent passages may have made it become so. or some other factor may 
have entered the arena and created the change in the biological state of the 
tumor cells. 

Fantastic as the notion may first appear, there may be no such thing as 
a benign tumor, but really all may be malignant and their careers may be 
interrupted or stopped at an)'’ stage. 

The signs of physiological control in benign and malignant tumors does 
not lend any support to the theory that, in consequence, tumors cannot be 
due to the introduction of an outside agent. The examples of the intro- 
duction of outside agents, such as spermatozoon, mechanical irritation and 
alteration in diet, leading to physiological growth in various examples are 
too obvious to need recapitulation. 

Turning to this question of the genesis of carcinoma, it is one in which 
I have a completely open, not to say vacant, mind. Yet there are one or two 
examples of epithelial neoplasia that end in carcinoma into the genesis of 
which the introduction of an outside agent as a causal factor cannot help 
creeping into one’s mind. 

When only one whole duct of a breast and all its branches is picked out 
as the site for the growth of epithelial neoplasia, its site is so localized that 
it looks like the accidental incidence or the selection by design of an outside 
causative factor. This remarkable distribution of epithelial neoplasia occurs 
in certain examples of papillomata of the breast. 

There is another instance which afifords the same suggestion of an out- 
side agent being in cooperation with the development of an epithelial neo- 
plasia. The underlying breast of Paget’s disease of the nipple develops 
epithelial neoplasia in many of its parts, sometimes papillomata, sometimes 
epithelial neoplasia that morphologically appears to be malignant but still 
confined within normal boundaries, and at other times carcinoma itself. 

Paget’s disease of the nipple is an affection of the epidermis only of the 
nipple which extends to the surrounding epidermis of the skin. This fact 
has been proved by Dr. R. J. Ludford in one recent case of mine. This is 
what he says ; 

“I have examined this case of Sir Lenthal Cheatle’s as completely as 
possible from a cytological standpoint. The cytological examination proves 
that Paget’s disease of the nipple is a purely epidermic condition, the cells of 
which could not have been derived from the mammary carcinoma cells of the 
underlying tumor. 

* British Journal of Experitncnfal Pathology, vol. x. p. 322, 1929. 
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“During the course of the cylological examination the cells of the car- 
cinoma in the breast and those of Paget’s disease of the nipple have been 
investigated: (i) The chromophility of the cytoplasm (three methods). 
(2) The cell lipoids, including mitochondria (two methods). (3) The Golgi 
bodies. (4) The chromatin, as demonstrated by Feulgen’s reaction for 
thymus-nucleic acid. 

“All stages of transition of epidermic cells were seen to be taking place 
in the same microscopic field from normal cells onwards. There are no 
malignant cells from the breast tumor in the epidermis in the area of 
Paget’s disease.” 

The chief and most interesting point about Paget’s disease of the nipple 
is always — so far as my experience goes — associated with one of the forms 
of epithelial neoplasia I have already mentioned. The occurrence and variety 
of these forms suggest the introduction of an outside agent. Paget’s disease 
of the nipple and the carcinoma of the underlying breast is the strongest 
example I know that acts as a support for the notion that the introduction of 
an outside agent can be the cause of biological changes that end in 
carcinoma. 

Finally, the above observations indicate the existence of a systemic con- 
trol over the formation and genesis of benign and malignant tumors. Is 
the nature of this control merely one of hereditary tendencies upon the 
affected cells, or are they influenced by a disturbance in the normal action 
of internal secretions? There is considerable experimental evidence to show 
that epithelial and connective tissue hyperplasia may be induced by over- 
activity of the corpus luteum. This action of the corpus luteum is capable 
of being prolonged by hormones in the anterior lobe of the pituitary gland. 
The relation of these hormones to diseases of the breast can be — for the 
moment — only inferred. 

The chief notion pervading this article was drawn particular attention 
to by Dr. C. W. Nicholson in his classical little book upon “The Nature of 
Tumor Formation.” In his book Doctor Nicholson generously points out 
that we were thinking about and publishing the same notion at the same time. 
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THE PRESENT STATUS OF THE CANCER PROBLEM 

By Clarence Cook Little, Sc.D. 

OF Bar Harbor, Maine 

FROM THE ROSCOE B. JACKSON MEMORIAL LABORATORY 

All sorts of agencies, individual and institutional, have for years been 
interested in the investigation of the complex of processes, dealing with 
research, education, and therapeutics which we may describe as the can- 
cer problem. 

Although few, if any, very startling discoveries have been recorded, the 
sum total of gradual progress has been considerable. It certainly seems to 
justify us in hoping that within the next few decades there will be still fur- 
ther advances in our knowledge of the nature of the processes which con- 
stitute the uncontrolled growth of the tissue of human beings — ^known as 
cancer. It is also to be hoped that wherever and whenever possible the efforts 
of research workers, public health officers, medical men, and the public- 
minded lay. citizen will be highly cooperative. This is extremely desirable 
because as a result of the complexity of the problem and the great diversity 
in type of the various agents investigating it, there is a real need for the 
development of consolidated and unified points of view and for agencies to 
make the application of such points of view possible. 

With this in mind it may be well from time to time to focus our attention 
on a general analysis of the main features of the problem as a whole with a 
view to clarifying the situation and to correlating the various efforts which 
are being made. 

Any one of a number of methods of describing, grouping and classifying 
the different items which together constitute the total problem 'might be used. 
Since, however, obstacles to progress are so common in cancer work, it may 
be well to base our analysis on a consideration of certain of the lines of work 
which may have grown up as a natural result of the focus of interest on 
the part of many investigators and clinicians. Lines of work originating 
without preconceived plan represent, in a way, an indication of the actual 
terrain — the high and low points, the fertile and sterile areas in the prob- 
lem. We may fairly inquire as to the general fields of work in one or more 
of which progress must be made if order is to be brought out of chaos and 
the organization of the problem be made possible. 

There are at least four great fields of the work in which new advances 
are necessary. More satisfactory and complete methods of classifying and 
of differentiating between the various types and degrees of cancerous growth 
Will have to be established. The best possible methods of treatment must, 
of course, constantly be subjected to close scrutiny with a view to improve- 
ment and refinement and to the development of new lines of attack. Besides 
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this there is the immensely important work of attempting to decrease the 
incidence of cancer by education of the layman in the value of prompt report, 
early treatment, and the avoidance of causes of needless and obvious irri- 
tation. Finally as a fourth problem there is the cause or causes of uncon- 
trolled cancerous growth. The nature of this phase of the subject is such 
that it obviously demands and will continue to require long periods of pains- 
taking research. 

It may seem that it should be easy to malce progress in all these lines, 
but such is not actually the case. Let us see whether we can visualize the 
factors entering into the situation and acting as obstacles. 

In attempting to discover the cause or causes of cancer we have been 
greatly handicapped by our continued procedure of considering this phase 
of the problem as one of medical nature. The fact that some of the ordinary 
theories or tests might prove apidicable to cancer has never been entirely 
lost sight of. Repeated and always unsuccessful efforts to discover a micro- 
organism which should prove to he the chief causative agent of cancer have 
been made. In a somewhat similar fashion those who first tried to deter- 
mine the role of heredity in the production of cancer made the great mistake 
of attempting to prove or to disprove not only the major question of its 
inheritance, but the number of Mendelian factors involved, by studies of 
human pedigrees. Evidence of that indirect sort, involving, as it docs, much 
of the quality of rumor, imperfect records, and hearsay, lacks the accuracy 
which is essential in experimental scientific work. It can be used in a gen- 
eral statistical way to considerable advantage but neither its collection nor 
its interpretation is a matter primarily medical in nature. 

Even when the long-delayed shift from the study of second-hand human 
data to first-hand experiments with animals in the laboratory was made, the 
further mistake was made of ignoring essential methods of genetic control. 
Stock animals obtained from a single dealer, or caught in a single locality 
are not sufficiently uniform genetically to be used for genetic experiments on 
cancer. Many large experiments are, however, recorded in scientific pub- 
lications where even less than the above mentioned is attempted. As a result 
contradictory and inconclusive findings have delayed our advances and have 
served to complicate the question of heredity still further than was necessary. 

To mention another confusing factor, only’^ recently have we reached a 
point where we can state first, that biologically there are many’’ forms of 
cancer ; second, that each type thoroughly investigated with adequately con- 
trolled material seems to depend in part at least upon constitutional factors 
which are inherited ; third, that the exact type of inheritance is complex and 
very likely is different in different types of cancer. These statements are 
not hard to understand if one keeps in mind the fact that many different 
types of tissue are involved in the various sorts of cancer and that agents 
which result in abnormal growth of one sort of tissue may quite possibly 
leave another type entirely unaffected. 

Reasoning from analogy and from the human data on record, one may 
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conclude that studies of heredity may well prove to be one of the most suc- 
cessful means of analyzing the' cause or causes of cancer; but that because 
there are many types of cancer biologically different, as a practical force in 
preventing its dissemination in man by control and application to individual 
cases, heredity will not prove to be extremely important. 

This does not mean, however, that careful records of every possible indi- 
vidual and family should not be kept and that in special cases heredity may 
not become a factor worthy of consideration.. The efforts now being made 
in most western countries to gather more complete vital statistics are, there- 
fore, in every wa)’^ commendable. By more accurate and more extensive vital 
statistics we are able to detect at as early a date as possible any correlations 
existing between cancer and age, race, sex, occupation, and a whole grist of 
abnormal or pathological conditions of anatomy or of physiology. Further- 
more, such studies give us the only reliable basis for determining the actual 
increase or decrease of the incidence of cancer of any given type. Improved 
methods of diagnosis, a higher percentage of hospitalization, the extension 
of the average period of life, and more and better autopsies are all factors 
that may contribute to recognition of cancer. This in turn may give the 
appearance of an actual increase in cancer incidence, although it may not 
have increased in the least. 

In the broad field of detection and classification of cancer, human 
material as it comes to the clinic, hospital or pathologist, can be used 
advantageously. 

Successful efforts to develop a method of yearly diagnosis by which the 
presence of cancer can be detected at much earlier stages than are at present 
possible would be a great advance in saving life. Rumors of the discovery 
of such a test are frequently recurrent. None, however, has as yet been 
formally accepted by the medical profession. 

The classification of cancer by the physiological manifestation of its 
vigor and virulence, as shown by its rate of growth, frequency of metastasis 
and invasion of normal tissues, also needs much further study. It is entirely 
probable that the successful growth of human cancer cells in vitro will be 
followed by advances in all these fields of investigation. 

The questions of genetics, of diagnosis and of classification together form 
a group which may be said to depend very largely on the extent of our knowl- 
edge of the nature of the internal environment of the individual in the labo- 
ratory or clinic, as the case may be. Recent studies in experimental 
morphology and embryology are beginning to give us a preliminary picture 
of the complex relationships which exist inside the body of a mammal. We 
are still far from being in a position to understand the situation, but a begin- 
ning has been made. As a result the importance of the various physiological 
elements which contribute to the development and control of such processes 
as growth is becoming more and more clearly recognized. 

In matters of treatment we meet for the first time the trained medical 
worker in direct contact with the cancer problem. The use of surgery, 
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radium and X-rays — forming as it does the trio of generally recognized 
treatments — is well known to all. 

Any technic of removal of a cancer, whether by the actual cutting of 
surgery or the burning by X-rays or radium, has the unavoidable danger of 
being incomplete even when practised by a highly skilful person. To that 
is added, in the case of radium and X-rays, the danger of injuring the normal 
tissue or even of stimulating abnormal growth in regions surrounding the 
destroyed area. This does not mean that surgery, radium or X-rays do not 
effect cures in certain cases. In fact it has been repeatedly shown that they 
may. It does mean that the experimental efforts to improve methods of 
measuring the dosage of X-rays and radium and of applying them should 
be continued and increased until all sources of error whicb can be eliminated 
have been done away with. Further work with electro-surgery will also 
have to be done. In this connection a very natural and sometimes desirable 
conservatism of the medical profession which makes it slow to accept any 
new technical methods may have to be combated. 

To aid in the practical solution of this question the organization of clinical 
centres where the best possible diagnosis and treatment of cancer can be had 
is needed at or near all large centres of population. As a forerunner of this 
the studies of hospital and radium facilities now being made by the Ameri- 
can Society for the Control of Cancer are significant. So also is the work 
of the American College of Surgeons which has taken up the task of outlin- 
ing what it feels to be adequate hospital facilities and of inspecting hospital 
units to determine whether they meet the requirements. 

Undoubtedly the various geographic units, whether they be states, coun- 
ties, or municipalities, will need individual study and treatment. The work 
of the American Society for the Control of Cancer has already progressed 
far enough to show that any general method applied without discrimination 
would not be successful in every case. Another source of weakness is that 
there are surprisingly few hospitals in the United States in which anything 
resembling an adequate “follow-up” method as regards cancer patients is 
attempted. This condition must be corrected and an attitude of patient 
research which recognizes the essential nature of long-continued records 
must be developed. It is hard to make investigators interested in collecting 
data for later generations to use, but it must be done in the case of such a 
late-developing condition as cancer. 

In all these problems the need of larger numbers of better trained medical 
men is paramount. Because of many reasons, among which the difficult and 
discouraging nature of cancer itself is undoubtedly one, the medical schools 
and active medical profession give much too little attention to training 
would-be or young doctors in the problem of cancer. Instead of recognizing 
the challenge offered by cancer as being an outstanding menace about which 
pathetically little is known and for the combating of which the utmost coop- 
eration is needed, the medical profession fights shy of grappling with the 
problem and looks for easier foes to conquer. This attitude will have to 
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be corrected. The spread of popular interest in cancer, coupled with a marked 
decrease in ignorant fear and superstition concerning it, will undoubtedly in 
the near future result in a popular demand by the laity for better equipped 
medical men to cope with the situation. Then, if not before, medical schools 
and the medical profession as a whole will take the long overdue steps toward 
more up-to-date and extensive training of their personnel. 

In matters involving education of the public, care should always be exer- 
cised not to make overenthusiastic claims nor to arouse false hopes. Public 
educational campaigns always should be preceded by a survey of clinical 
and hospital facilities, and the form which the educational campaign should 
take in any locality should depend very largely on what such a survey reveals. 

The public is eager for information about cancer. It is gullible and 
quickly aroused. Caution and patience are necessary in dealing with laymen 
when cancer is the topic under consideration. For this reason it is especially 
unfortunate that the ethics of the so-called profession of journalism should 
be, in many cases, as poorly developed as they are. The newspapers have, 
in numerous instances, been the means of undoing much of the good which 
might have accrued from carefully worked-out campaigns of education. By 
the publication of quack cancer “cures” and the premature, unintelligent 
and overenthusiastic publicity on many “new treatments” the press has built 
up unfounded hopes to be followed by a bad mental reaction in thousands 
and tens of thousands of people. Headlines that use the “selling” phrases 
of sensationalism ; articles that are based on an almost negligible foundation 
of scientific knowledge are among their sins. The better journals are not 
so much to blame. They have tried honestly to paint a true picture of the 
situation and have been and are willing to be cautious and reasonable. 
Unfortunately there are, however, enough popular second-rate or third-rate 
sheets to discredit and handicap efforts at public education in the field of 
cancer work. 

Much can and will be done by teaching the public to avoid unnecessary 
and possibly dangerous irritants and to report suspicious signs of potential 
cancer at the earliest possible date to some reputable physician or at some 
accredited hospital. 

Taken as a whole it would seem that those interested in the cancer prob- 
lem have cause for encouragement. The increase in biological knowledge 
has begun to give us a picture of what controls and shapes the course of 
growth. The support of state and Federal departments of health which can 
serve as the means of collecting and studying a superior type of vital statistics 
IS increasing. The greater urbanization which exists all over the country gives 
a chance for great and able centres of clinical work and hospitalization of 
cancer cases. The wider spread of education makes the public less difficult 
to approach in any campaign of information. Finally the interest in public 
health and the point of view of the preventive medicine “attitude” are reform- 
ing and revitalizing our national life in such a way as to make possible a 
steady increase in the investigation of cancer and in the speed of our progress 
toward its eventual control. 
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SUSCEPTIBILITY TO CANCER 
By William J. Mayo, ]\I.D, 

OP RociinsTKU, Minnesota 

The impressive statistics showing that cancer in the human species is 
increasing are at least open to question. Reliable computations show that 
a greater number of persons live to reach middle age or longer, when cancer 
is more common. 

In countries that compile trustworthy statistics the incidence of cancer 
is approximately in the same ratio to population and sex, but there is con- 
siderable divergence in the different organs and tissues involved. In this 
country, about 30 per cent, of deaths from cancer among women is due to 
cancer of the breast and genitalia. In men the incidence in the genitalia is 
very low. On the basis of cancer of the generative organs, therefore, one 
would expect the total incidence of cancer in men to be considerably lower 
than in women, but the percentage is approximately the same, because in 
men the organs common to both sexes, such as the stomach and the organs 
of the urinary system, are more often affected by cancer than in women, 
and this increased frequency equalizes the high percentage of instances in 
which the breasts and uterus are the seat of cancer in women. 

One of the few known facts about cancer is its relation to later life. In 
women the senile changes which take place in the breasts and uterus at the 
menopause are a factor in bringing about cell changes which invite cancer. 
The genitalia in men undergo no such sudden and profound senile changes; 
inasmuch as the testis is the primitive organ of procreation from which the 
ovary is derived, it has a protective heredity behind it. 

It is worth while occasionally to go back and take account of stock, so 
to speak, to see what we really know about cancer that has stood the 
test of time. 

We have thought of cancer so much in relation to the human being 
that we have not always kept clearly in mind that every living thing may 
suffer from an analogous disease. The late Dr. Erwin F. Smith, working 
in the government laboratories in Washington, found that cancer in plants 
had the essential characteristics of cancer in man, and he noted the relation 
of these types of plant tumors to certain bacteria wbicb he believed to be 
the cause either of such cancers or of irritation in susceptible plants which 
resulted in those changes in cells which were responsible for the tumors. 

The development of cancer in the lower animals has received a greater 
amount of study than cancer in plants, and is fairly well understood. The 
disease in the lower animals, again, exhibits the same general characteristics 
as in man : that is, cell changes, growth to the limit of obtaining blood supply, 
and transplantability in the same animal through metastatic processes, with 
which we are only too familiar. 
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Cancer does not appear in sound tissues. Investigation of the various 
theories of the causation of cancer shows that the one provocative agent 
which remains unchallenged is chronic irritation. In all lands, among all 
peoples, we see this one causative influence in the ascendant. In China, 
among those who shave their heads with a dull and rough-edged razor, cancer 
of the scalp is common, but does not occur among those who do not shave 
the scalp. The Chinese men eat at the first table, when the rice is hot, 
throwing it with some force by means of chopsticks into the mouth and 
pharynx, and not infrequently they suffer from cancer of the pharynx and 
the beginning of the oesophagus. The M^omen, who eat at the second table, 
when the rice is cold, seldom have the disease. In Australia the sharp- 
edged sand in the desert portion of the country, blown by the hot wind, so 
frequently produces cancers of the skin of the face that such cancers are 
called the “Australian disease.” In certain parts of India and the Philip- 
pines, where the betel nut wrapped iivTts leaf with lime is chewed, cancer 
of the mucous membrane of the cheek is still common. Among smokers, 
cancer of the lip sometimes develops, less commonly since heat-conducting 
clay pipes are no longer used. ' Cancer of the gums and about the teeth is 
less common now that by modern methods of dentistry irritating stumps and 
roots may be removed. Cancer of the breast occurs largely among civilized 
women. In those countries in which the breasts are allowed to be exposed, 
that is, are not compressed or irritated by covering, it is rare. In the moun- 
tain regions of Kashmir, India, where the people carry braziers filled with 
hot coals strapped onto the lower part of the abdomen, cancer just above the 
pubis is common. 

With improvements in construction of buildings and change in fuel, 
there are no longer many chimneys which require cleaning, so that chimney- 
sweep’s cancer of the groin is less common, but we still see an occasional 
cutaneous epithelioma on the shins of railroad engineers and firemen whose 
legs have been exposed during years to the intense heat of the engine fire-box. 

I have merely touched on these few outstanding examples of cancer of 
visible parts of the body about which there is little dispute. As to cancer 
of the interior of the body we have less definite proof, but cancerous gall- 
bladders usually contain stones, and that ulcer of the stomach may be respon- 
sible for cancer of the stomach is admitted by all, although there are great 
differences of opinion as to its frequency. Hurst has given statistics to show 
that in about 20 per cent, of cases of ulcer of the stomach, cancer may be 
expected. In our own experience, while the percentage in which the 
histologic examination of exfcised cancers of the stomach for evidence of 
preceding ulcer varies in different series of cases, the development of gastric 
cancer on some type of demonstrable precancerous disease such as ulcer is 
present in more than 25 per cent. 

Cancer of the stomach in men constitutes a third of the total number of 
cancers in all parts of the body. The cause of the greater frequency of 
cancer of the stomach among men has not been solved.' The men of the 
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races that do not confine themselves to civilized customs are less often 
affected by cancer of the stomach. Do hot drinks change the gastric 
epithelium, or does food in large quantities wear out its secretory function 
so as to produce premature changes in the gastric epithelium ? Cancer of the 
small intestine is rare as compared with cancer of the stomach, large intestine 
and rectum, which have a short heredity as compared with the primitive small 
intestine, and this may be a factor. 

When we try to estimate the exact relationship of sources of chronic 
irritation to cancer, there are various explanations. Certain observers believe 
that the site of chronic irritation, unprotected normal epithelium, permits 
the entrance of an outside agent, perhaps a microorganism, but if so, why 
should the metastatic process alwaj's show the histopathologic characteristics 
of the original lesion? A metastatic process in the liver from a cancer of 
the gastro-intestinal tract shows, not cancer of the liver, but a secondary 
cancer of the gastro-intestinal epithelium in the liver. 

A possible explanation is that when the tissues have been subjected to a 
long-continued insult, the reparative processes are exhausted and, instead of 
healthy cells, less mature cells are thrown into the breach of continuity until 
finally embryonic cells are used to replace the normal epithelium. 

New revelations would make it appear that cancer may be the result of 
agencies acting from within the body due to biochemical dysfunction affecting 
the life history of embryonic cells. In any event, it may be assumed that 
the agents which act on the cell to produce malignancy become an inseparable 
constituent of the cell, as metastasis takes place only by the transplantation 
of the malignant cell itself. 

Individuals vary in their susceptibility to the cause or causes of cancer, 
whatever they may be. In no other way can we explain why go per cent, 
of persons do not have cancer, and why lo per cent, of them die from it. 
It is as logical to accept the hypothesis that the go per cent, of Iversons have 
greater resistance to cancer than the lo per cent., as to attempt to force an 
explanation of why only lo per cent, come in contact with hypothetic causative 
agents. If the patient’s susceptibility to the disease is the significant factor 
in the development of cancer, the site of the growth would be determined 
by the tissue or organ subjected to the insult of a precancerous lesion, and 
the grade of malignancy and the metastatic possibilities by the susceptibility 
of the body as a whole. Perhaps the reason cancer usually appears after 
middle life is that the cells of the body have lost the reparative power of 
youth, have a lessened immunity, and thereby have become more vulnerable. 

Certain sources of chronic irritation seem to have greater potentiality to 
produce malignant disease than others, such as unrefined tar, which seems 
to possess more than ordinary powers of precancerous irritation for sus- 
ceptible animals. 

The local response of the tissue subjected to chronic irritation apparently 
is influenced by general systemic factors which may either accelerate or delay 
the development of cancer. Murray’s work leads to the inference that there 
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are variations in the resistance or, conversely, in the susceptibility of indi- 
vidual mice to cancer from tar painting. Slye found that by breeding strains 
of mice in which the disease developed most readily, the susceptibility of 
these strains could be increased enormously, so that mice would be born with 
the disease. By mating mice that were not so readily susceptible to cancer, 
strains could be developed in which cancer could not be produced and to 
which cancer could not be transferred. 

The malignant cell has a remarkable resemblance to the rapidly growing 
embryonic cells of the chorionic villi (Langhans’ cells). The stroma of a 
cancerous growth is the measure of nature’s resistance. The greater the 
amount 'of stroma and the less the proportion of cells, the slower the growth. 
Wilson, MacCarty, and Broders have enlightened us greatly with regard to 
the histologic character of the cell in relation to malignancy. Wilson was 
able, twenty-five years ago, to develop an original polychrome methyl blue 
stain for frozen sections which gave good differential coloration of the 
various elements of the cell, thus making possible an immediate microscopic 
diagnosis. MacCarty called attention to the significant fact that the greater 
the proportion of the nucleus and the less the differentiation of the cell 
cytoplasm, the more rapid the growth of cells ; that an excess of the nucleolar 
element is associated with the type of rapid growth and invasion which is 
clinically malignant, Broders, in a careful clinicopathologic study of the 
relative amounts of cell differentiation in a tumor, pointed out that the more 
nearly the cancer cell approaches normal, the less the malignancy, and was 
able to develop an index of malignancy. Bowing found from experience 
with radium and X-ray that the more severe grades of cancer. Grades 3 
and 4 of Broders’ classification, may sometimes be made to take on the more 
favorable aspects of the cancers of Grades i and 2, with definite slowing 
of the process, so that sometimes such a lesion primarily inoperable may 
become operable. 

The assumption has always been that the more severe grades of cancer 
are due to a more potent cause. I hardly need point out that these newer 
revelations throw some doubt on so ready an explanation. It is equally, if 
not more, probable that the more severe forms of cancer and the development 
of cancer in certain tissues are due to increased susceptibility. 

The foregoing studies logically lead to the idea of increasing individual 
resistance to the disease and its ultimate prevention. Science has been able 
to develop soil changers in smallpox, diphtheria and tetanus. Why not in 
cancer? Because of natural immunity to the disease relatively only a small 
proportion of the total population is susceptible to scarlet fever. With the 
Dick test the degree of natural immunity of the individual to scarlet fever 
can be determined, and if it is not sufficient to protect from the disease, it 
can be increased to normal by serum. Why not in cancer? Perhaps the 
development of cancer as well as its degree of malignancy is attributable to 
the diminished activity of immunizing processes rather than to the nature 
of the activating agent. 
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By W. Cramer, M.D, 

OF London, EnCdand 

FIIOM TIIK IMI'KKIAI. CANCKIl IlK-SKAIlCIl FUND 

When the experimental jirocluction of cancer l)y painting with tar or 
other carcinogenic agents had been developed as a laboratory method, so as 
to yield positive results in practically lOO per cent, of the tar-painted animals, 
it was demonstrated beyond doubt that cancer was at its inception a local 
disease which arose in a limited area of cells subjected to chronic irritation. 
It was natural that at first the attention of workers in this field was riveted 
upon the production of cancer and that most of the work was designed so as 
to induce cancer as rapidly as jwssible and in the greatest number of animals 
subjected to the experiments. This could be obtained by apjdying tar as 
frequently as possible consistent with the survival of the animals, by applying 
tar to a relatively large area of skin and by continuing the application of tar 
to each animal until a tar cancer appeared. 

Experhncntol Dcmonstralion of Resistance. — If, however, the opposite 
device is adopted (that is to say, if tar is applied to as small an area of skin 
for a limited period of time and with a frequency just sufficient to induce 
cancer with a fair degree of regularity in a certain percentage of the experi- 
mental animals), quantitative differences are revealed in the reaction of differ- 
ent individual animals to tar painting, which are of considerable significance. 
The results of a typical experiment of this kind will make the meaning clear. 
In this experiment lOO female mice aged from three to six months were 
subjected to the repeated application of an actively carcinogenic tar prepara- 
tion. The preparation used is one which had been kindly placed at our 
disposal by Professor Passey. A drop of tar was applied twice weekly to the 
epilated skin between the shoulder-blades. This was continued for four 
months. After that period no further tar was applied to any of the mice, 
which were allowed to complete the natural span of their lives. As soon as 
warty growths appeared, they were entered on charts and when a growth 
was considered to have become malignant, it was removed by operation and 
the diagnosis verified by microscopic examination. One object of this pro- 
cedure was to determine the onset of malignancy as accurately as possible. It 
was unavoidable that in a few cases tar tumors were excised which on micro- 
scopic examination proved to be of doubtful malignancy. There was a 
massive hyperplasia and downgrowth of the epithelium, but no clear evidence 
of infiltrative growth. Such tumors, which were, fortunately, only five in 
number, are not classed among the tar cancers. In addition to the mice which 
developed tar cancers of the skin, there were those which developed papil- 
lomata which remained in that state until the death of the animal. A third 
group of negative mice remained without any growth whatever until their 
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death. When the mice died any growth present on the skin was examined 
microscopically and search was made for the presence of metastases or of 
neoplasms on other parts of the animals. In such an experiment one obtained 
therefore three groups of animals, which will be called : ( i ) The cancer group ; 
(2) the papilloma group; (3) the negative group. These will now be dis- 
cussed separately. 

(i) The Cancer Group . — Table I and Fig. i give the number of mice 
which developed tar cancer in each month reckoned from the beginning of 
tarring (December, 1927). The total number of mice with tar cancer is 
fifty-one. The first two tumors appeared at the end of the fourth month 
just at the end of the course of tarring. One of these two tumors appeared 
at once as a malignant growth, and, although excised as soon as it had been 
noticed, metastases developed in the axillary glands one month later. The 
number of tar cancers showed a rapid increase and reached a maximum in the 
sixth and seventh months. This was followed by an equally rapid decline in 
the following months. The last tar cancer appeared one year and one month 
after the beginning of tar painting. 

Only two mice developed recurrences at the site of tar painting. The 
recurrences are not counted in the number of mice with tar tumors, although, 
in view of the wide excision practiced with every tar cancer, they most 
probably represented new tumors. 

As already stated, the tar cancers were removed by operation as soon as 
their malignancy was recognized. The animals of this group of ‘‘surviving 
cancer mice” died during the following year, mostly from intercurrent disease, 
or, more rarely, from metastatic growths in the lungs. If metastatic growths 
appeared in the axillary glands, they were removed by operation. It is inter- 
esting to note that the survival in the group of “cancer mice” was longer 
than in the “negative group.” Thus, one year after beginning of tar painting 
there were, alive, thirty mice of the fifty-one mice which had developed tar 
cancer and only ten mice of the forty-nine mice which had shown neither 
warts nor tar cancer. Moreover, some of the operated surviving cancer mice 
were still alive in the third year of the experiment, while the last mouse of 
the negative group died twenty months after the beginning of tarring. Such 
a result lends no support to the view that in the induction of cancer by tar 
painting a “toxic” effect of the absorbed tar on the whole organism plays an 
important part. 

(2) The Papillonia Group . — This group need not be discussed in detail, 
as all the animals of this group which survived the first year of the experiment 
had developed malignant tumors. There remain only the five mice mentioned 
above from which tumors had been removed as malignant new growths, which, 
on microscopic examination, proved not yet to have reached the stage of 
malignancy. They are therefore eliminated from the experiment. These five 
mice were alive at the end of the first year and remained negative during the 
second year, when they died. 

(3) The Negative Group . — This group shows a gradual diminution as 
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the experiment proceeded, as tlic result cither of tlie animals’ devclo])ing tar 
cancer or of death from inlercurrent diseases. Of this group ten mice were 
still alive at the end of the fifteenth month. 'J'hey remained negative during 
the second year of the experiment, the last mouse dying twenty months after 
the beginning of tarring. 

Results . — The actual data are given in Table I and represented graphically 
in Fig. I. Using age periods of one month after beginning of tarring, the 

— TOTAL NUMBER of MICE w^hTAR CANCER DEAD or ALIVE. 

— WITHOUT TAR CANCER » 

■ " « . “WIT// TAR CANCER APPEARINC 



figures given are: (i) The number of mice developing a tar cancer in each 
age period, and (2) the number of surviving non-cancerous mice for each 
age period (i.e., papilloma group -f- negative group). From (i) and (2) it 
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is possible to calculate for each age period the percentage of non-cancerous 
mice which developed cancer. This is given in the lowest column of Table I 
and represented graphically in Fig. 2. It is necessary to elaborate these points 
in order to exclude the possibility that the marked decline in the appearance 
of tar cancers after the seventh month was due to a high death rate among 
the non-cancerous survivors. Fig. 2, which gives the percentage of tar cancers 
developing in each month in the group of non-cancerous survivors, shows 
that the percentage after having reached a maximum of 25 per cent, during 
the sixth and seventh months gradually declines to the zero line, indicating 
that the surviving mice remain free from cancer. In an experiment with 
continued tarring in which the surviving negative mice continue to be sub- 

PERCENTAGE of NICE DEVELOPJN& CANCER AtlOf^Q 
NON CANCEROUS SURVIVORS PER MONTH. 

PERCENTAGE. 



jected to tarring until they also develop tumors, the curve representing the 
“total number of mice with tar cancer, dead or alive” shows a continual rise 
up to the end of the experiment, and so does the curve representing the per- 
centage incidence of cancer in the negative survivors, while the curve repre- 
senting the negative survivors shows a continued fall and eventually reaches 
the zero line, when all the surviving mice have developed a tar cancer. 

The experiment with limited tarring shows conclusively that a degree of 
chronic irritation which is sufficiently severe to induce cancer in the majority 
of the tar-painted animals within the usual length of time (six or seven 
months) will show a greatly delayed carcinogenesis in a smaller group and 
will even leave a definite proportion free from cancer. Carcinogenesis by 
chronic irritation is therefore dependent upon a factor — or a group of factors 
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— which may be conveniently designated by the term “susceptiijility,” or, if 
one uses a reciprocal term, “resistance.” 

This phenomenon is of constant occurrence. Thus, in two further series 
of experiments on a smaller number of animals, mice were subjected to 
painting with the same actively carcinogenic tar ])rei)aration for four months. 
In each series fifty mice were treated in this way. On the thirteenth month 
after the beginning of tar painting the results were as follows : 

Carcinomata — Papillomata — Negative 
Dead and Alive Dead and Alive Survivors 


First group ii 4 6 

Second group 5 2 4 


Reference may be made here also to an exitcriment carried out by Dr. R. J. 
Ludford (1929) in this laboratory and published recently. In this experi- 
ment. which was designed to study the efTect of scarification on the induction 
of cancer by tar painting, two control series were made. In one, tarring 
was carried out for three months only; in the other, tarring was continued 
for each mouse until a pai)illoma appeared. The same tar j^reparation was 
used (Passey Tar). Twenty-five mice were tarred in each grouj). The results 
after the thirteenth month were as follows ; 

Carcinomata — Pajjillomata — Negative 
Dead and Alive Dead and Alive Survivors 


Continued tarring 8 5 0 

Three months’ tarring 8 i 4 


In this experiment, continued tarring produced not only too per cent, of 
tumors, but the tumors appeared much sooner than in the group submitted 
to limited tarring. 

It ma}’^ be argued that in the mice subjected to limited tarring, the negative 
survivors would also develop cancer if they lived long enough. In our experi- 
ments, the negative surviving mice died without having developed cancer 
when they had reached an age of about one and three-quarters to two years ; 
that is to say, they were middle-aged to old mice. They died from the natural 
risks to which the life of a mouse kept in laboratory conditions is subject. 
Even if it be admitted for the sake of argument that these mice would develop 
cancer if they could be kept alive long enough, the fact would remain that 
there are individual mice in which the onset of cancer is so greatly delayed 
that death occurs late in life from other causes, while in others cancer develops 
with comparative rapidity. 

Anatomical Site of Resistance . — The factors which determine “resistance” 
or “susceptibility” may reside in the epithelial cells themselves, or they may be 
in the skin tissue as a whole, or they may reside in the organism as a whole. 
These possibilities, which do not mutually exclude each other, are capable of 
experimental investigation. 

There is experimental evidence that the development of tar cancer can be 
influenced by conditions operating on the whole organism. Thus Maisin and 
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his collaborators (1923, 1925) have shown that the induction of cancer in 
mice by tar painting can be accelerated by the injection of tar at a site remote 
from the tarred area. A similar acceleration has been observed by me (1926) 
in experiments on mice in which the spleen had been removed, minced and 
reintroduced intraperitoneally into the splenectomized mice. There are also 
peculiar features of the inci- 


dence of cancer in man which 
indicate the existence of sys- 
temic factors influencing the 
development of malignancy. 
Thus, in occupational cancer 
the disease develops only in a 
fraction of the individuals ex- 
posed to the chronic irritation 
induced by the occupation. 
What is more, some individu- 
als may develop cancer al- 
though they have been engaged 
in the particular occupation for 
a few years only, while others, 
who have followed the occupa- 
tion all their lives, remain free 
from the disease. 

In the last two Annual Re- 
ports of the Imperial Cancer 
Research Fund, J. A. Murray 
(1928) and W . Cramer 
(1929) have discussed the 
bearing which international 
cancer statistics have on this 
point. The following figure, 
which is reprinted from the 
Twenty-seventh Annual Re- 
port of the Imperial Cancer 
Research Fund, shows that, 
while the recorded total inci- 
dence of cancer in the women 
of different countries is ap- 


SWITZERLAND. HOLLAND. 
5 9 

\26 122 


ENGLAND. 
6 9 
101 99 


JAPAN. 

6 9 
115 no 



1908-12 1908-12 


(corr5 


1920-24 


I'lG. 3. — Comparison of the organ distribution of c^inccr 
in males and females in four countries. The line of figures 
at the top of the diagram gives the crude annual death rate 
per 100,000 living of each sex (except for England, for 
proximately the same, the re- which the corrected rate has been ^Reprinted from 

corded organ incidence varies Research Fund. 

greatly. It is even more remarkable that if a similar comparison is made for 
men and women of the same country, the same relationship is found. One 
must either dismiss these facts as a mere accidental coincidence, or one must 
attribute them to an underlying, systemic factor. 

It is agreed that cancer develops as a result of chronic irritation. Cancer 
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will therefore arise most frequently in those organs which are most exposed 
to chronic irritation. These organs are, in men, the digestive tract ; in women, 
the digestive tract, the mamma and the uterus. They account for about 75 
per cent, of all cancer cases. It has been assumed hitherto that the incidence 
of cancer in man is determined entirely by the incidence of chronic irritation; 
that is to say, that when cancer develops in an organ of an individual, it is 
because that organ has locally been subjected to a certain amount of chronic 
irritation. That is, broadly speaking, true. But it does not follow — and in 
the light of our experiments it is not true — that the same degree of chronic 
irritation would produce cancer in other individuals. The experiments on 
mice given above have shown that the degree of chronic irritation necessary 
to induce cancer varies for different individuals, so that a degree of irritation 
sufficiently severe to induce cancer in some individuals will leave others free 
from the disease. The difference between an individual suffering from cancer 
and one free from cancer may be due to the fact that the former has been 
subjected to a more intense degree of chronic irritation than the latter. But 
it may also be the case that the degree of irritation was approximately the 
same but that there was a difl'erence in the individuals subjected to it, the 
former reacting to it more readil}’^ bj' the development of malignancy than 
the latter. The incidence of cancer in man is therefore determined not only 
by the one extrinsic factor — the incidence of chronic irritation — but also by 
the intrinsic factor — susceptibility or resistance of the individuals whose 
organs are being subjected to chronic irritation. ^Yhen, therefore, a com- 
parison is made between the incidence of cancer in men and women of the 
same country, it must be borne in mind that in women there are three organs 
(mamma, uterus, digestive tract) which, being most exposed to chronic irrita- 
tion, will pick out those individuals in which cancer develops most readily — 
the susceptible individuals — ^^vhile in men there is only one — the digestive 
tract. This is sufficient to account for the fact^that in men the incidence of 
cancer falls more frequently on the digestive tract. And since the total 
incidence of cancer is about the same for men and for women, although the 
organ incidence differs widely, the conclusion seems justified that the factor 
which determines the susceptibility to cancer of one organ is the same for 
the other organs. 

Similarly, if a comparison is made between the incidence of cancer between 
the women of different countries, different habits of life will vary the degree 
of chronic irritation to which the organs in question will be subjected. Thus, 
if the habits of life in one country are such as to increase the processes of 
chronic irritation in the digestive tract as compared with another country, 
a larger number of susceptible women will develop cancer of the digestive 
tract and, therefore, fewer susceptible women will remain to develop cancer 
of the breast and uterus. This example accounts for the fact that Dutch and 
English women have an equal total incidence from cancer but a very different 
organ incidence. 

The possibility that factors of susceptibility or resistance reside locally in 
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the tissue subjected to chronic irritation was investigated by the fol- 
lowing experiment. 

A large area of skin was subjected to tar painting for a limited period, 
and any cancer which arose was removed by operation as soon as its malig- 
nancy was recognized, leaving behind the remainder of the tarred area. The 
results have already been published in detail (Cramer, 1929), so that they 
need be only briefly reviewed here. It was found that the appearance of the 
first malignant tumor was almost always limited to one centre. Even if the 
tarring was followed by the appearance of multiple papillomata, the malignant 
development occurred in only one of them, or in two closely neighboring ones. 
It was rare to find two carcinomata developing from two distant centres. 
After removal of the first cancer, a second cancer frequently developed after 
an interval varying from several weeks to several months. Under favorable 
circumstances — that is to say, if the mouse lived sufficiently long — the removal 
of the second tar cancer was sometimes followed by the development of a 
third tar cancer. In one case, a year and a half elapsed between the beginning 
of malignancy and the development of the second tar cancer. These experi- 
ments show, therefore, that the skin of one mouse may exhibit differences in 
susceptibility to tar cancer similar to those shown by different individual 
mice. It is clear, therefore, that some of the factors which determine resistance 
reside in the tissue itself. 

The next question is whether variations in the susceptibility of a given 
tissue — in this case the skin — are determined by the epithelial cells or by the 
connective tissue, including in this latter term blood and nerve supply. The 
most obvious and most generally accepted conception of carcinogenesis is that 
the process is determined entirely by changes in the epithelial cells. If that 
were the case, differences in susceptibility would have to be referred to 
differences in the epithelial cells themselves. One would then have to make 
the ad hoc assumption that the skin epithelium is a mosaic of cells of a differ- 
ent inherent constitution. Carcinogenesis by tar painting of a small area 
would thus become a lottery, the result depending on whether the small tar- 
painted area happens to include a susceptible cell or not. The same would 
hold good for the development of cancer in man. The regularity with which 
experimental tar cancers develop with this technic is against such a view. 
Moreover, if this view were correct, negative results should be largely elim- 
inated if a large area is subjected to tarring, since, under these conditions, 
the possibility of missing susceptible cells is excluded as much as possible. 
The technical difficulty here is that in the tarring of a large area more tar is 
absorbed, so that a toxic effect is produced on the animals and few mice 
survive the procedure. If one restricts tarring of a large area to tarring 
once a week, one finds again some mice surviving nine months without devel- 
oping tumors, while the bulk of the animals has responded by the appearance 
of carcinomata or papillomata. Another experimental method of testing this 
question is the application of trauma to the epithelial cells. Deelman (1927) 
stated that persistent traumatization of the skin from outside, which stimu- 
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lated regeneration of the epithelium accelerated carcinogenesis hy tar painting. 
Most observers have been unable to confirm this observation (Roussy, Leroux 
and Peyre, Ludford, Cramer). Ludford .(1929), in the paper mentioned 
above, found that when scarification preceded tar painting, carcinogenesis 
was slightl)' retarded, and that when scarification followed tar painting 
carcinogenesis was inhibited almost completely. 

But when a trauma is ajiplied to the tarred skin from below — that is to 
say, when it is applied to the connective tissue — it has been possible in a 
number of cases to elicit carcinogenesis in a paj)illoma. Conversely, the 
inhibition of carcinogenesis by .scarification, observed by Ludford, was 
attributed by him to the sclerosis following scarification. 

The idea that the connective tissue plays an important part in the develop- 
ment of malignancy is not a new one. The e.xperimental study of carcino- 
genesis has shown that, in the development of a carcinoma, changes take 
place not only in the epithelial cells, but also in the underlying connective 
tissue. Quite recently, Kreyberg has made an important contribution by 
demonstrating a well-defined series of vascular changes in the connective 
tissue of the tarred area, preceding the development of cancer. It is clear 
that a definite relationship must exist between the non-malignant epithelial 
cell and the connective tissue, and that this relationship is altered when the 
epithelial cell has become malignant. This is merely a restatement, in other 
words, of the fact that in regeneration and in benign hyperplasia the cells 
remain within the normal bounds set by the connective tissue, while in a 
malignant hyperplasia they invade it. Another ex])erimental demonstration 
of this relationship is given when epithelial cells are transplanted from one 
animal to another. Both the malignant cell and the non-malignant cell elicit 
a reaction in the connective tissue. But with the non-malignant cell, this 
leads eventually to the destruction and removal of the implanted cells, while 
the malignant cell is able to dominate the reaction so as to compel the forma- 
tion of a stroma which enables the implanted cells to live. Murray and 
Woglom (1921), in their investigations on experimental tar cancer, concluded 
that “progressive growth of autoplasts is proof of the cancerous nature of 
the growths which show it, even though, histologically, they niay seem to 
be innocent.” 

A further example of the importance of the relationship between malignant 
cells and the stroma is afforded by the study of regressing tumors; Woglom 
(1922) has shown that regression may occur in a spontaneous, malignant 
new growth, the cells of which are still alive and even actively undergoing 
mitosis. He states that “a retrogressing carcinoma may be indistinguishable 
under the microscope from one that is increasing in size, or it may be totally 
keratinized or largely necrotic.” Similarly, the external application of radium 
may bring about the regression of a malignant tumor' by a process closely 
resembling that involved in the spontaneous regression (Cramer, 1905, 1928). 
The cells of a regressing, transplanted tumor can be inoculated successfully 
into other animals, although with a low percentage of “takes” (Bashford, 
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Murray and Bowen, 1908). Similarly, the cells of a tumor which has 
received a dose of radiation sufficient to induce complete regression can be 
transplanted with a high degree of success into other animals, if the irradiated 
tumor is removed within a few days after radiation (Mottram, 1927). Fur- 
ther, one transplanted tumor can undergo regression while another tumor 
continues to grow in the same animal. Neither a change in the malignant 
cells alone nor a general reaction on the part of the organism can account for 
these phenomena. The}' can only be attributed to a local change in the rela- 
tionship between the malignant cells and the stroma. It is possible to define 
exactly the part played by it in carcinogenesis. But there is a good deal of 
circumstantial evidence that in the transformation of hyperplastic epithelium 
into malignancy the connective tissue jdays an important part and may he 
responsible for differences in susceptibility to cancer. Since the connective 
tissue pervades the whole organism and since its activity is subject to condi- 
tions imposed by the organism, it is possible to undertand how susceptibility 
could be influenced both by local conditions and by the organism as a whole. 

SUMMARY 

Generally speaking, the e.xperimental analysis of the process of carcino- 
genesis shows that this process is one which does not arise merely as the 
result of a direct action of a carcinogenic agent on epithelial cells, as is gen- 
erally supposed, but that it is a much more complex one. In one sense, it 
emphasizes the local origin of the disease, for even if a large area of epithelial 
cells is subjected to chronic irritation, cancer arises only in a very small 
portion of this area. In another sense, it widens this conception by showing 
that the local development of malignancy is influenced by factors which do 
not reside in the epithelial cells but in the organism, and exert their activity 
presumably through the mesenchymal cell system. The terms “susceptibility 
to cancer” or “resistance to cancer” are intended to embrace the activity of 
these factors. The practical importance of these considerations lies in the 
possibility that the study of these factors may enable us to modify their 
activity in such a way as to delay, or even to prevent, the onset of cancer. 
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HEREDITY AND CANCER 
By H. T. Deelman, M.D. 

OF Groningen, Holland 

rUOM THE DErAIlTMEST OF rATIIOLOGT OP TIIK DNIVEIISITV OP CllONlNCEN 

When physicians who have heen for years and years in practice are 
asked whether hereditary factors are of any influence on the development 
of tumors, the answer is, in this country, usually in the affirmative. This is 
merely an impression, but an impression which has a value in the case of a 
disease which is so frequent as cancer. The frequency of cancer is higher in 
Holland than that of tuberculosis. The tuberculosis mortality decreases ever)' 
year, while the mortality rate of cancer is constantl)' increasing. With Den- 
mark and Switzerland, Holland has the doubtful privilege of being at the head 
of a series of countries with the highest cancer mortality rate. 

When actual facts which support the assertion just made are asked for 
the answer is generally unsatisfactory. From time to time a family is met 
with which is said to he a cancer family, but of the behavior of cancer in 
general with respect to hereditary factors our knowledge is very slight. There 
are a great many questions connected with this subject for which no solution 
has been found. I might mention one of these. If hereditary factors really 
are of influence on the development of tumors, there are two possibilities. 
Either the influence is a direct one, or it works indirectly, by way of the 
hereditability of forms and functions of organs and S3'Stems. It is possible 
to imagine that a colon which is too long and a bad functioning of the 
stomach are hereditary conditions and that these abnormal conditions are of 
fundamental significance for the etiology of tumors. We are familiar with 
the same fact in tuberculosis. The form of the thorax may be a hereditary 
factor, the outbreak of the illness a direct consequence of this form. 

In the field of human cancer study we have hitherto had to be content 
with few facts. The study on the experimental basis — such as Miss Maud 
Slye has carried out on mice — is much more hopeful. Nevertheless, research 
work on human material must be continued. In Holland, Doctor Wassink, 
the director of the Dutch Institute for Cancer Research in Amsterdam, pub- 
lished a study on this subject some years ago. He utilized the data which the 
patients who visited the institute were able to give him about the occurrence 
of cancer and other tumors in their family. The most important result of 
his study was that for some forms of cancer, hereditary factors could be 
demonstrated. For instance, in the case of cancer of the breast and cancer 
of the uterus, the occurrence of the same form of tumor in the family of 
the patients is much more frequent than would be expected from the annual 
statistical publications. For other forms of cancer this could not be estab- 
lished. For example, in the case of cancer of the buccal cavity, this form 
of tumor in the family of patients suffering from this growth was not more 
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frequent than statistics would suggest. As to how cancer in general is related 
to family disposition, and particularly how cancer of the stomach — ^the most 
important form of cancer — behaves in this regard, the material of the 
Amsterdam Institute was insufficient. The question I put myself was the 
following: Is cancer in general in the family of cancer patients more 
frequent than in any other family in which there is at this moment no can- 
cer patients ? To my mind it is not advisable to inquire of the patients them- 
selves as to their family data ; it seems more likely to be successful to inquire 
of the physicians under whose treatment the patients are or have been. I 
therefore invited the collaboration of the physicians of the two northern 
provinces of the Netherlands, namely Friesland and Groningen. It may be 
supposed that during the illness of a cancer patient, or after his death, the 
physician has an opportunity of consulting the relatives about the appearance 
of cancer in the patient’s family in former years. Physicians who have been 
for 3^ears and 3'ears in the same practice know something themselves about 
the famil3' of their patients. I made another request to the physicians, namely 



Fig. I. 


that they should send me along with the data regarding the cancer patient, 
the same data about any patient not suffering from cancer. They were asked 
to collect this data in precisely the same manner as the cancer data. Thus 
two series of family data were obtained. First, the data regarding the can- 
cer patients ; secondly the same about non-cancer patients of the same age. 
It is necessary to make the following remark concerning the cooperation of the 
physicians. In the northern parts of Holland, with their prosperous popula- 
tion, which has a firm belief in medical science and its representatives, the 
contact between physicians and patients is an intimate one. In the southern 
parts of this country this is not the same. Research work such as I mentioned 
above I consider to be possible only in the northern parts and especially in 
the country districts with a settled population. The urban population is use- 
less for this purpose. At any rate, the data collected in this way are more reli- 
able than information that patients can give themselves as to their relatives. 

The forms which were sent to the physicians were arranged as follows ; 
At A are placed the data regarding the cancer patient (or the comparison case) . 

At B and C we find the data regarding the parents of the cancer patient. 
At D, the data regarding the brothers and sisters who were still living, and 
at E what was known about their deceased brothers and sisters. In this 
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way data were collected regarding 350 cancer cases and about 250 comparison 
cases. It was found in practice to be difficult to furnish a comparison case 
for every case of cancer. The number of the former is, therefore, smaller 
than that of the latter. 

First of all it is necessary to decide whether it is admissible to compare the 
two series of data received from the jjhysicians. 'I'his was found to be actually 
the case. The ages of the two series of jxitients were the same. The same 
applies to the number of members of the families, ^'his is an important 
point. In the two series of cases the number of brothers and sisters — both 
living and deceased — was eciual. Moreover, the average ages in the two 
series were also the same. In such research work the unknown causes of 
death form a large group ; more csjiecially in the case of the jjarents, who died 
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Fig. 2. 

long ago, the unknown causes of death are a large category. We found in 
both cancer and comparison cases 21 per cent, of unknown causes of death. 
Thus in this direction the two groups of data were identical. 

Here follow some of the figures as derived from the material. For the 
convenience of the reader I have drawn some diagrams in which the data are 
arranged in an easy manner. The cancer group is divided into two categories : 
cancer of the stomach and all the other cancers together. All the data are 
calculated for groups of 250 cases. Comparison is therefore immediately 
possible. In the first diagram are four sections. The first one (I) refers to 
the cases of comparison. The long blank strip represents 250 cases of 
comparison. Immediately to the left of this are placed the cancer 
cases which were found among the fathers of these 250 cases. Immediately 
to the right are placed the cancer cases among the mothers. Farther to the 
right wilt be found the cancer cases among brothers and sisters. The second 
figures (II) is the same grouping of 250 cases of cancer in general (black 
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strip). The third one (III) is the same for cancer of the stomach and the 
fourth one (IV) refers to the cancer of all the other organs together. 

In the group of cases of comparison (I) we found in 250 cases 22 cases 
of cancer among the fathers, 19 among the mothers and 30 among the 
brothers and sisters. In total in 250 cases of comparison we found in the 
family 22-1-19-1-30=71 cancer cases. For the second group (II) (cancer in 
general) we found the following numbers: among the fathers of 250 cancer 
cases, cancer as a cause of death occurred in no less than 39 cases, among 
the mothers 43 cases, among the brothers and sisters in no less than 85 cases. 
In total among 250 cancer cases we found in the family 39+43+85=167 
cases of cancer. In the cancer cases we found cancer more than tzvicc as 


I I IE 



Fig. 3. 


frequently among the parents as in the cases of comparison; in the group of 
brothers and sisters three times as freqiiently. For cancer of the stomach 
(III) and cancer of other organs (IV) we found the same differences as 
compared with the non-cancer series. For cancer of the stomach this dif- 
ference was still more marked. The numbers are to be found in the diagrams 
III and IV. 

The conclusion that can be drawn so far is this : Cancer is more frequent 
in the family of cancer patients than in any other category of families in 
which at the moment there are no cancer patients. The differences are more 
marked in the group of brothers and sisters than in that of the parents of 
the patients. 

Many questions now arise. Among other things it would be interesting 
to know how cancer of different organs behaves in this respect. I did not 
wish to go farther than cancer of the stomach. The categories of other 
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organs were too small for analysis. We hope to do this in some years when 
the material has grown. The present material was collected over a period of 
three years. There is another question to which the material is large enough 
to furnish an answer; If cancer is more frequent in the family of cancer 
patients does the surplus of cancer cases appear without any regularity in 
the families of the patients, or is there an accumulation in certain families? 
Our material of 250 cancer cases has been divided into two categories. The 
first group contains all the cases of cancer, where two or more other cancer 
cases were found in the family. The second group contains all the other 
cases. In this latter group there was at most one other cancer case in the 
family in addition to the cancer case. The second diagram shows this. It 
is arranged in exactly the same manner as the first one. It consists of three 
parts. The first (I) and second (II) arc the cases of comparison and the 
cancer cases. The third part (III) is the diagram of the cancer cases in which 
there were no other, or not more than one other cancer case in the family in 
addition to the cancer case. All the cancer cases with more than two other 
cancers in the family are crossed out. In this diagram it is evident that there 
is no difference between the last group and the cases of comparison. All 
the differences between cancer and non-cancer have disappeared. This 
shows that the group of cancer in general can be divided into two categories : 
One group where a distinct accumulation of cancer cases in the family was 
evident; and a second group of cancer cases where no more cancer appeared 
in the family than in the cases of non-cancer. Quantitatively the last group 
is much larger than the first (200:50). From this material we can draw the 
following conclusions ; 

1. In a series of families of cancer patients cancer is more frequent than 
in any other series of families. 

2. The surplus of cancer in the family of cancer patients always accumu- 
lates in certain distinct families. 

3. There is a large group of cancer patients in whose family cancer is 
absolutely not more frequent than agrees with the “normal” chance of 
dying of cancer. 

4. Hereditary influences are only evident in a small category of 
cancer cases. 

5. So far as can be judged from the material, there is no difference between 
the groups alluded to in 3 and 4 so far as the localization of the primary 
tumor is concerned. 
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IS CANCER A SYSTEMIC DISEASE? 

By Willy Meyer, M.D. 

OF New York, N, Y. 

CONSULTING SURGEON TO THE LENOX HILL AND POST-GRADUATE HOSPITALS 

When the average medical man of today hears the word “cancer,” his 
mind will likely react thereto with the picture of a tumor, or, if he should 
happen to be one of those who, in recent years, has come to recognize the 
advisability of attacking cancer therapeutically in the precancerous state, he 
may see in his mind’s eye a chronic dermatosis, a fistula, a benign tumor, or 
the like. 

There seem to be as yet, however, but few clinicians who are willing to 
concede that precancerous lesions and malignant tumors are, in all probability, 
symptoms of preceding, more deep-seated morbid conditions, and that not 
unlikely a cancer-patient’s whole system is abnormal long before any sign 
becomes noticeable which is commonly called suspicious. Their hesitation to 
fall in with such notions is readily understandable. 

The conception of cancer as a systemic disease seemingly reverts to anti- 
quated ideas which have been denounced as heresies by generations of medi- 
cal men. These students sought in the cell alone the hidden secret of the 
cancer problem and, more or less, disregarded possible influences of the 
humors. However, in the light of the results obtained by the improved 
methods of investigation which we now command, this school appears to have 
been somewhat too radical in its condemnation of the systemic conception of 
cancer etiology and to have without proper justification declared obsolete 
the experience of the old-time keen-witted bedside physicians who diagnosed 
not from small specimens of excised tissue, but had always before them 
and examined the whole patient. 

In this observance the writer believes we shall have to follow the example 
of the ancient general practitioners, if otherwise we want to succeed in cur- 
ing a cancer in such a way that it will stay cured. 

This statement is, though, by no means intended to imply that we should 
return to their mode of treating cancer and should continue where they left 
off. On the contrary, while recognizing certain points of view of these old- 
fashioned practitioners as well taken, we also realize that the intervening prog- 
ress of the medical art has not brought us back in a circle to where they 
stood, but has lifted us in a spiral above them. The lofty height of present- 
day scientific achievement permits us to look down hopefully upon their 
struggles with obstacles which in those more remote times were 
found insuperable. 

From this point of vantage a position appears now no longer tenable which 
regards a malignant tumor as a thing per se, as having a pathology of its own, 
as subject to none of the laws which govern the other parts of the body of its 
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host, and as capable of exhibiting in its cells powers which exceed those 
possessed by normal tissue cells. These views would seem to be erroneous. 

In contrast thereto, it appears more likely that all cells, and consequently all 
cancer cells as well, are the creatures of the conditions which surround them; 
tliat they must adapt themselves to these conditions, or else perish; that can- 
cer cells have no energy of their own; that the energy they seem to possess 
is imparted to them by the vis-a-tergo exerted through the growing cell multi- 
plication and the demand for space of the daughter cells, and that therefore 
tumors of every description are not active, but passive growths. That is to 
say, they do not grow like a green leaf through inside forces, but rather like 
a heap of dry leaves through outside forces without any contribution to the 
growth on the part of the heap. 

The views referred to as erroneous regard the tumor as the primary 
phenomenon and know systemic involvement only after the malignancy has 
become generalized. On the other hand, the here advocated view starts with 
systemic disturbances as the primarj’ disease, on the basis of which malignancy 
sets in as a secondary development. 

For those sharing the first-mentioned views, cancer is a cell problem ; for 
those supporting the standpoint mentioned in the second place, cancer becomes 
primarily a problem of the physico-chemical condition of the humors 
of the body. 

As a cell problem, the explanation of cancerous phenomena has admittedly 
run up against difficulties which leave these phenomena in darkness. As a 
physico-chemical proposition, the cancer problem finds thrown open for the 
overcoming of these difficulties formerly unavailable avenues of explanation 
which seem to lead to the light. 

Under this latter conception the problem becomes a complex composed of 
“a constitutional disease cancer,” conceived of as grounded in certain systemic 
disturbances ; and secondarily thereto, of “a new growth cancer,” as a symptom 
of the presence of the constitutional disease. 

This conception brings forward a number of questions, which are: first, 
what is it that disturbs the normal constitutional balance of certain individuals 
and originates in their system conditions which seem to predispose them to 
cancer? Second, what is it that in some of these presumably cancer-suscep- 
tible individuals causes the onset of developments of potentially cancerous 
character? Third, what is it that, once these developments have been started, 
causes their continuance and turns potentiall)'^ cancerous new growths into 
malignant tumors ? 

As stated and supported in previous publications,^ the answer to the first 
question, as to the original systemic involvement, is believed to be an inherited 
or acquired imbalance of the sympathetic and para-sympathetic (vagus) ner- 
vous systems which induce a disturbance of the endocrine gland and serum 
electrolyte balance, and, in addition thereto, the reflex action of this latter 
imbalance to further increase the nervous imbalance, a vicious circle. This 
vicious circle might well be considered to be a “systemic chronic irritation.” 
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The existence of the vicious circle is diagnosable as vagotonia. Individuals 
exhibiting this symptom, which, by the way, is not specific for cancer, we 
believe to become gradually predisposed to cancer, as will be shown by tak- 
ing up the second question. 

The answer to the second question, as to what on the basis of the fore- 
going primary disturbances causes developments of potentially cancerous 
character, is based on the gradual increase of the degree of alkalosis of the 
tissue fluids through the intensification of the vicious circle. Weakness of 
the nervus sympathicus has also been shown in the previously mentioned pub- 
lications to disturb by way of the parathyroid glands the calcium metabolism 
and to produce a deficiency of calcium ions in the serum. In this way the 
normal calcium-potassium ratio in the serum would seem to be thrown out 
of balance in favor of potassium, whereby the water economy of the patient’s 
whole system becomes abnormal. 

Inasmuch as potassium goes with cell swelling through imbibition, and 
calcium goes with cell shrinkage through desiccation, calcium deficiency, i.c., 
relative potassium excess in the serum, is believed to result, by imbibition, in 
a hydropic condition of the cells of the entire body of an individual affected 
Avith a primary nervous imbalance. 

As a consequence of the abnormally increased water content of the cells, 
there are found here, in addition to vagotonia, an impaired healing capacity 
of the tissue and sometimes a certain unnaturally florid appearance of the 
individual. As a result of the impaired healing capacity acute lesions leave 
behind in cancer-susceptible individuals various states of local chronic irrita- 
tion. These states are of potentially cancerous character in such individuals 
because they are apt to induce cell proliferation if left untreated and per- 
mitted to increase in severity through the combined action of the prevailing 
disturbances. It may not be out of place to repeat our belief that they can 
so increase only on basis of the before-mentioned systemic chronic irritation 
and that without this latter disturbance a local chronic irritation may exist 
ever so long and not become cancerous. 

In this assumption the answer is found to the third question, as to what 
causes the progress from potential to actual malignancy. As stated, it is 
based on the complex effect of the combined action of the systemic and 
local chronic irritation. 

The effect of the local chronic irritation is cell death in the irritated tissue. 
In the streaming tissue fluids the dead cells undergo necrobiosis. Their detri- 
tus is washed away and absorbed. The detritus consists of cell lipoids and 
of the decomposition products of the cell protein, viz., amino-acids and their 
derivatives. These protein products we have called “necrones,” an abbrevia- 
tion of necrohormones. 

Necrones have been shown, also in the before-mentioned publications, to 
enforce the division of cells exposed to their influence. The divisions follow 
one another the more rapidly the stronger the necrone influence. It is assumed 
that the necrones go into solution with the cell lipoids and that the influence 
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of varying degrees of the concentration of this solution underlies all cell 
performances. A degree of concentration within the limit of the physiological 
tolerance of the cells for necrones is believed to cause cell function and tlie 
hypertrophy of resting cells, reversible by cell atroj)hy. A degree of concen- 
tration exceeding this limit is believed to enforce the onset of cell prolifera- 
tion, reversible only by cell death. In the point of change from cell rest to 
cell motility we place the beginnings of the prccancerous state. 

Inasmuch as this change requires a degree of concentration of the 
necrone solution which exceeds that physiologically attainable, the question 
arises as to how in the streaming tissue fluids it can materialize. Of course, 
it cannot. In order to materialize it needs stagnation. Where do we 
find stagnation? 

Here recourse had to be taken to a working hy])othcsis. It is based on 
the well-known fact that cells are of varying resistance to chronic irritation. 
It has, therefore, been assumed in the previously mentioned publications that 
of the locally irritated cells some die, while others undergo merely an impair- 
ment of their permeability. A group of microscopic size of thus damaged 
cells may be called a focus within wbicli, relative to the velocity of the stream- 
ing tissue fluids outside the group, more or less stagnation prevails, the degree 
of stagnation and therewith the degree of concentration of the necrone solu- 
tion depending on the degree of impermeability of the cells forming the wall 
of the focus, i.c., on the severity of the local chronic irritation. 

We now have that which will force cells to divide : the concentrated necrone 
solution. The question remains to be answered, wby do tbe cells continue to 
divide? The focus furnishes the explanation. Inasmuch as it furnishes the 
stagnation within which the necrone solution can form and become concen- 
trated, it would seem also to protect the concentrated solution against dilu- 
tion. The daughter cells of the cells that had their division enforced by the 
concentrated solution, on coming into existence, therefore find themselves 
exposed to the same influence that had enforced tbe division of their mother 
cells, so that they on their part are now forced to divide, as are also other 
generations of daughter cells after them as long as the local chronic irritation 
keeps up its slow increase in severity. When it stops doing this, the prolif- 
erative process will be arrested ; when it decreases, there probably will he 
recession of the forming tumor ; on its renewed exacerbation, the process will 
resume its progression. 

If we now do as did the bedside practitioners of old and examine the 
whole patient, what do we find? We recall that we are dealing with a com- 
plex of active disturbances, the combination of the local chronic irritation and 
the systemic chronic irritation, the primary vicious circle. When we now 
make exact measurements of the serum reaction, they reveal that both dis- 
turbances have been gradually getting worse. The originally discovered pre- 
disposing low-grade alkalosis of the serum was of a so-called premetastatic 
degree, that is to say, cells newly formed at the focus and carried away in the 
lymph stream, lost therein their viability and underwent necrobiosis. Their 
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detritus was absorbed and these cells disappeared completely. On reexamina- 
tion of the patient we now find a change to have taken place in the character 
of the tissue fluids. Their alkalosis has attained a degree in which dissemi- 
nated malignant cells retain their viability. The serum has become metastatic 
and the vagrant viable cancer cells are apt to give rise to metastases. 

Exact pH measurements have revealed the fact, as shown by the literature, 
that malignancy is always associated with a high degree of alkalosis, and it 
has also been shown that the alkalosis precedes the malignancy. There can 
be alkalosis without malignancy; but it would seem that there can be no 
malignancy without alkalosis. The more virulent the malignancy, the stronger 
must be the alkalosis which sustains it. 

On examining our patient we find then that the combined effect of the ‘ 
systemic and the local chronic irritations has brought on a stage of the 
disease where, in consequence of the wide dissemination of viable cancer 
cells and the presence of metastases, the case would ordinarily be pronounced 
inoperable. But is there reall)^ nothing that can be done for such a case ? 

From the physico-chemical standpoint the answer appears obvious. If 
alkalosis is the shie qua non of tumor growth and tumor malignancy, why 
should not acidosis enforce the regression of the same? And so it seems to 
do, indeed. Close analysis of so-called miraculous cures, which hitherto had 
been left unexplained, has yielded this writer^ the impression that acidosis 
produced in various ways, was the underlying cause of cure in all of them. 

However, there are differences in degree clearly discernible. If the 
acidosis was merely relative, that is to say, if the alkalosis in which the malig- 
nant tumor flourished was reduced only to a lower level of alkalosis, there 
seemed to be temporary betterment and no cure. If clinical acidosis was pro- 
duced, that is to say, acidosis below the normal blood reaction of the patient 
i.e., below pH 7.39 to pH 7.33, in one instance pH 7.28 having been attained, 
there seemed to be a definite cure .and the patient stayed cured for a number 
of years. Tumor and metastases had disappeared and the system had been 
cleansed of disseminated cancer cells, so that there was no more danger of 
recurrence of the former condition, 

REFERENCES 

’ Meyer, Willy ; Some Notes on Cancer. Med. Jour, and Rec., 1927-1928. 

^ Meyer, Willy : Cancer, Part II, The Therapy of Operable and Inoperable Cancer in 
the Light of a Systemic Conception of Malignancy. New York, 1931. 


39 



THE INTERRELATION BETWEEN HEREDITARY 
PREDISPOSITION AND EXTERNAL FACTORS 
IN THE CAUSATION OF CANCER 

I. NEOPLASMS m MICE AT THE SITE OF GROSS TRAUMAS 

Studies in the Incidence and Inheritability of Spontaneous 
Tumors in Mice. 30th Report 

By Maud Slye 
OF Chicago, Ili.. 

FROM THE CANCER LABORATOflY OF THE OXnO 8. A. BFRAGUE MEMOUIAl. INSTITUTE AND THE 

UNlVEnSlTl* OF CHICAGO 

Two urgent lines of research in cancer confront us. First, studies in the 
etiolog}^ of cancers to the end that eventually, if it be possible, we may find 
methods of eliminating these diseases completely. This includes studies in 
hereditary predisposition which provide the susceptible individuals. Second, 
studies in the external provocative causes of cancers, in order that we may 
learn to prevent the development of cancers in persons susceptible by heredity. 
For these external irritations, which are not cancer-producing under ordi- 
nary conditions, when they are applied to a cancer-susceptible subject, seem 
to be an important factor in the occurrence of cancer. This fact gives us 
one of our greatest hopes for preventing cancer, until such time as we find 
a method of eliminating the disease, or in case we never find such a method. 

The goal of the studies in cancer carried on in this laboratory has always 
been the collection of data concerning spontaneous cancers, which might 
aid in the prevention of cancers, rather than to seek for cures. It is for this 
reason that during the past twenty years I have put out some twenty-nine 
reports concerned chiefly with the etiology of cancer, the relation of heredi- 
tary predisposition to the occurrence of cancers, and the way these hereditary 
predispositions behave in cancer incidence, as this must be the fundamental 
background for future studies and for preventive methods. 

As early as the second report of this series, however, in 1914, I recog- 
nized the importance of the external factor in cancer occurrence.^ Again 
in the third report^ I described at some length the relation of external pro- 
vocative factors in the occurrence of cancers in mice with hereditary pre- 
disposition thereto. I stated as follows: "Tumors of the mouth and jaw 
are rare in mice. But there are just two causes of chronic disorders in the 
oral region of mice, viz., the overgrowth and consequent pressure of an 
irregularly placed tooth, or a wound caused by fighting or by being hurt in 
the cage.” I mentioned at that time female 7,618 (the subject of protocol 
13 in this series) with her neoplastic growths at the site of a wound occa- 
sioned by an accidental blow from a cage door. 

In later publications also, more or less casual reference has been made 
to the external factor in cancer causation. This matter was also discussed 
at length in the twenty-sixth report.® But the hereditary predisposition, as 
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the soil for the development of cancer, has always been particularly stressed. 
It is a somewhat difficult matter to collect a sufficient amount of evidence to 
be conclusive in showing the relation of external factors in spontaneous 
cancer causation. Hence I have delayed the report of this part of my studies 
until this time. 

It is m}^ intention now to put out a series of papers, of whicli this is the 
first, which will deal with data furnished in my laboratory, bearing upon 
the relation of external agents to the occasioning of spontaneous cancers. 
This first paper will deal only with the relation which external gross traumas 
seem to bear to the occasioning of cancers in susceptible subjects. It will 
include only those cases arising in my first 14,000 necropsies, in order that 
these may be handled in some detail, while still keeping the paper within 
the allotted length. Similar cases arising in the rest of the 92,000 necropsies 
performed to date must await later publications. 

In the first 14,000 of these necropsies there occurred 1,301 indisputable 
neoplastic growths. Of these, fifty-one arose under observation at the sites 
of recorded gross traumas. Many more of these neoplasms may have been 
at the site of gross traumas, but the traumas were not observed at the time 
of their occurrence and by the time the growth was found the evidence of 
trauma was lost in the growth. 

These fifty-one neoplasms were distributed as follows ; twenty-four were 
in males and twenty-seven in females. This small predominance of females 
is unimportant, as the wounds of males are frequently received in fighting, 
and generally are so severe as to be fatal almost immediately, so that there 
is no opportunity for reparative processes. 

These neoplasms occurred at practically every external site where wounds 
are possible. The locations were as follows : 

5 in the testicle. 

4 in the subcutaneous tissues of thigh and inguinal region. 

5 in the mammary gland. 

6 in the knee. 

4 in the face. 

7 in the subcutaneous tissues of the back. 

1 in the outer aspect of the chest wall. 

2 in the abdominal body wall at the base of the ribs. 

2 in the mouth. 

1 at the base of the throat. 

3 in the foreleg and foot. 

2 in the pelvis near a broken hip. 

2 in the hip bone. 

3 in the hind leg. (One of these mice showed liver and skull metastases, 

one showed pelvic extensions and the third had also thymus lympho- 
sarcoma, retroperitoneal, pelvic and pancreatic lymphosarcomas.) 

2 in the retroperitoneal tissues (with pancreatic extensions). 
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1 in the prepuce. 

2 in the tail, (Both of these mice had leukemia also.) 

I in the penis. 

I in the subcutaneous tissues of the neck. (This mouse had also pseu- 
doleukemia.) 

I generalized throughout the subcutaneous tissues, 

I at the base of the ear. 

In some cases wounds followed by neoplasms occurred in more than one 

site in the same mouse. 

In addition to these mice wounded in external sites, there were also three 
cases of neoplasms in the liver which developed in male mice, each of which 
had been wounded and deeply bruised subcutaneously, immediately over the 
locations of the liver tumors. I am including their protocols as the juxta- 
position of the subcutaneous wounds and the li\’er neoplasms suggests that 
the liver also may have been injured at the same time as the subcutaneous 
tissues. These cases may therefore be of interest. 

TYPICAL PROTOCOLS 

I- — 6 5S3 was a ineniher of strain 90, a IiirIiIv tumorous strain. He was the son 
of female 31 with a sarcoma of tlic tliyroid and a sarcoma of the thymus; and of male 
167 that died of panophthalmitis. He was the grandson of female 3 (classic in these 
studies) that died of a mixed sarcoma-carcinoma of the mammary gland, a malignant 
adenoma of the liver and sarcoma metastases in the kidney. His grandfather, the brother 
of female 3, was male 30 that died of chronic interstitial nephritis and general amyloidosis 
without cancer. 

This male 585 when about nine months of age, received minor injuries to the 
genitals in fighting. He was isolated for observation and while under observation 
developed a spindle-cell sarcoma in the left testicle upon the site of wounds. The 
immediate causes of his death, however, were myocarditis and oedema of the lungs. 

The tendency to sarcoma in this line of the descent is notable, there 
being here three straight generations of sarcoma. The grandmother, female 
3, with her mixed sarcoma-carcinoma of the mammary gland and sarcoma 
secondaries in the kidney, evidently in this line transmitted pure sarcoma. 
I consider this transmission of pure sarcoma (as well as pure carcinoma in 
some cases and mixed tumors in other cases) by female 3, as the best pos- 
sible evidence for the very certain existence of these mixed tumors which 
have been under much dispute. 

Male 585 is referred to on page 217 of the twelfth report^ of this series 
which deals with the testicular tumors in the first 19,000 necropsies of 
this work. 

2. — 6 59d was also a member of strain 90, having female 3 and male 30 for his 
grandparents also. His mother, 73, died of primary carcinoma of the lung, and his 
father, 752, died without cancer, of an unknown infection involving liver necrosis. He 
was the cousin of the foregoing male 585. He was isolated in “hospital” for observation 
after receiving multiple small bites on the genitals and upon the body. While under 
observation he developed a subcutaneous mass at the site of one of these wounds. The 
penis had been rather severely injured. The healing caused closure of the urethra, 
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urinary retention and urjeniia, which were the immediate causes of death. The sub- 
cutaneous nodule at the site of one of the wounds proved to be an adenoma. Adenomas 
and carcinomas occurred in the ancestr3’^ of this mouse. 

3. — 9 S90 was a member of strain 264 which carried a number of tumorous indi- 
viduals. The early generations of the strain have been charted and described on page 285 
of the second report referred to.’^ It had at that time produced about 16 per cent, of 
neoplasms. The father and mother of male 890 both died before autopsies were begun. 
It is impossible to know whether they had tumors, but they had no external growths. 
Male 890 was badly bitten in fighting. He was isolated and under observation three 
weeks. He died of intrathoracic haemorrhage, probably as a late result of his wounds. 
At autopsy a subcutaneous spindle-cell sarcoma was found on the left thigh at the site 
of a wound. Sarcomas, as well as adenomas and carcinomas lay behind this mouse. 

4. — 9 iS/6 was a member of strain 177 which produced many neoplasms. The 
strain has not yet been published. She was born on December 30, 1910, and died 
Ma3' 10, 1912. 'Her mother 260 died in labor without cancer. Her father was male 596 
with the subcutaneous sarcoma described above. She was wounded in the inguinal 
region by her mate, male 1672, and was then isolated for observation. On the site of 
the inguinal wound there arose a small neoplasm which proved to be an adenoma of the 
mammary gland. Her death was caused by an abscess in the left kidney which also 
was sequel to her wounds. Adenomas and carcinomas lay behind this mouse. 

5. — 6 14/0 was the parent of branch A of strain 53 which was charted on page 123 
in the eighteenth report of this series.^ His mother was female 3 already referred to in 
these protocols, and his father was male 40 that died of uncertain causes, the only 
abnormality found being a small cyst in the region of the urinary bladder. 

This male 1470 was bitten about the genitals and on the belly. He was isolated for 
observation. He died about seven weeks later at the age of one year, five months, 
twelve days, showing at autopsy a hernia of the right seminal vesicle with urinary 
retention ; right hydronephrosis ; hypertrophy of the heart with pericarditis ; cedema of 
the lungs and bilateral hydrothorax. He had also a malignant adenoma of the liver, 
like his mother, female 3. This adenoma of the liver was in the vicinity of the belly 
wounds and suggests injur3" to the liver received at that time. 

Male 1470 was mated with his sister, female 13, that had a mixed mammary gland 
sarcoma-carcinoma which closely resembled that of her mother, female 3. She had also 
pure sarcoma metastases in the lungs and mesentery. From this mating of two neoplastic 
mice (female 13 by male 1470) branch A of strain 53, a 100 per cent, cancer strain was 
derived. One hundred per cent, of the mice of this family that lived into cancer age 
(six months or over) had neoplasms. 

6. — § 1506 was a member of strain 34, a tumorous strain made by the crossing of 
two tumor strains, both of which were in their origins hybrid derivatives of classic 
strain 90, and both of which reach back in their ancestry to female 3. 

The mother of male 1506 was female 721 of the first generation of strain 21, that 
died of carcinoma of the mammary gland with metastases in the lungs. She was the 
granddaughter of female 3. She is charted in the fifth and seventh reports of 
this series.®- 

His father was male 2549, a member of the first generation of strain 41 (also 
derived from strain 90), and grandson of female 3. He died of intestinal infection 
without cancer. 

Male 1506 was bitten about the genitals and belly. He was isolated for observation 
after being bitten the second time so badly as to cause closure of the urethra followed 
by acute nephritis and uraemia. At autopsy he was found also to have a malignant 
adenoma of the liver. Mated with his sister 3673 with a carcinoma of the mammar3' 
gland, he produced the 100 per cent, cancer branch of strain 34. One hundred per cent, 
of those that lived to cancer age had cancer. 
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7. — 6 1 / 1 / was the son of adcnoinalous female 1376 descriljed in protocol 4, and 
male 1672 that showed at autopsy interstitial nephritis and some necrosis of the liver 
tissue but no neoplasm. He was therefore the grandson of tumorous male 596 (protocol 
2) and hence derived from original female 3. Like the two foregoing eases, males 
1470 and 1506, he was bitten about the genitals and the belly, and was isolated under 
observation. At autopsy about two months later, he disclosed an adenoma of the liver 
adjacent to the subcutaneous wound. 

These three cases, 1470, 1506, 1717, have been included here because all 
three were derived from the same original ancestry, namely, female 3, with 
a malignant adenoma of the liver; all three were bitten about the genitals 
and upon the belly; all three survived to make reparative processes about 
the external wounds ; and all three disclosed at autopsy an adenoma of the 
liver immediately adjacent to the bell}' wounds. 

8. — 6 3117 was a member of branch IV of strain 146 frequently charted in this 
series of studies. See chart opposite page 164 of the tln'rd report® for this branch of 
the strain, and page 178 of the third report for the ancestry of strain 450, of whicii 
3117 was a member. He was the son of double cancerous parentage; his motiicr 1805 
had carcinoma of the mammary gland metastasizing in the lungs: his fatlier 3553 had 
leukemia. His grandmother 529 had a mixed sarcoma-carcinoma of the mammary gland 
metastasizing in the lungs. His niece 5229 is described in the ninth protocol of 
this paper. 

Male 3117 was picked up on the field of battle bitten about the genitals and on 
the mammary gland tissue of the left side near the axilla. He was kept under observa- 
tion for about two months, during which time he developed a spindle-cell sarcoma 
involving both testicles, and a second spindle-cell sarcoma of the left axillary mammary 
gland. Six of his brothers also engaged in the fight, but 3117 was the champion, and 
the others died almost immediately of their wounds without reparative processes.® 

9. — 9 5229 was a member of the fifth generation of branch IV of highly cancerous 
strain 146. Strain 146 frequently has been charted and described in this series of studies. 
See pages 164-171 of the third report referred to® and® pages 233-236 of the ninth report. 

5229 was the daughter of cancerous female 3768 with four primary carcinomas of 
the mammary gland metastasizing in the lungs, and of hybrid carrier male 4933 that 
died of uncertain causes without cancer. She was the offspring of seven successive 
generations of cancer. Two of these generations had double cancerous parentage. Strain 
146 was a hybrid derivative of 100 per cent, cancerous strain 139, which was also 
charted in both of the above reports. See page 164 of the third report and page 21S 
of the ninth report. 

5229, at about eight months of age, was diseovered on June 18, 1913, to have an 
early neoplasm in the left inguinal mammary gland. At this time her left hind knee 
had been hurt by being caught in the cage. She was placed under observation on this 
date and while under observation developed a hard growth on the knee at the site of the 
injury. Meanwhile her mammary gland cancer also progressed. She died August 3 . 
1913, at which time she was found to have a large alveolar carcinoma of the mammary 
gland and a fibrosarcoma of the knee. 

10. — 3 5695 was a member of the second generation of branch I, strain 150, fre- 
quently charted and described in these studies (notably in the twenty-first report’® and 
on pages 91 and 93 of the twenty-seventh report.® He was the son of two hybrid 
carriers of cancer susceptibility, female 6488 and male 5426, both of which died of uncer- 
tain causes without cancer. He was the grandson of cancerous female 3383 with two 
mixed sarcoma-carcinomas of the mammary gland, and was a member of the sixth 
generation from male 274, parent of strain 145, with primary carcinoma of the lung. 

Male 5695 was picked up on the field of battle July 8, 1913, badly bitten in sub- 
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cutaneous tissues near the right shoulder. He was under observation from this date, 
and on September IS, 1913, showed a neoplastic growth at the site of the wound, which 
was then fairly covered with scar tissue. This growth extended dorsally to the mid-line, 
ventrally to the axilla and chest wall, and by the time the mouse came to autopsy 
measured forty by thirty-five by thirty millimetres. The growth proved to be a small 
spindle-cell sarcoma. Sarcomas, carcinomas and mixed tumors lay behind this mouse. 

11. — 6 6504 was a second generation member of strain 343 which is charted with 
its parentage in the third report on pages 174-176 and on page 291 of the ninth report 
of this series. He was the son of female 6357 with three carcinomas of the mammary 
gland metastasizing in the lungs, and of male 5850 that died of wounds without cancer. 
His immediate ancestry showed six consecutive generations of cancer, two of which had 
double cancerous parentage. 

On December 19, 1913, he was found to have been bitten on both sides of the face 
and on the genitals. He was kept under observation until February 6, 1914, the date 
of his death. During this time he developed on both sides of the face at the sites of his 
injuries large fibrosarcomas which deeply infiltrated muscle, gland tissue and bone. He 
showed at autopsy also two papillary adenomas of the right upper and the left lower 
lobes of the lung. Sarcomas, carcinomas and adenomas lay behind this mouse. 

12. — 9 6629 was the daughter and the granddaughter of mice without cancer but 
they were hybrid carriers of the cancer tendency. Her maternal great-grandmother was 
female 529 with a mixed sarcoma-carcinoma of the mammary gland with metastases in 
the lungs. Female 6629 was bitten on both sides of the face by her mate, male 7470. 
While under observation she developed on the sites of these injuries bilateral spindle-cell 
sarcomas, arid died in giving birth to her last litter of young (a litter of seven) on 
February 22, 1914, six weeks after receiving the wounds. 

She was a member of branch IV, strain 164, which at the time of charting had 
shown cancer in about 24 per cent, of its members that lived six months or over. Charts 
showing this mouse and her ancestry have appeared in several reports of this series. 
For example page 500 of the fifth report.® 

13. — 9 7468 was the sister of female 6629 of the twelfth protocol. She was bitten 
on the back by her mate. At the site of this injury she developed a spindle-cell sarcoma 
which infiltrated through to the peritoneum. At autopsy her entire body was nearly 
bald, the wound on the back was covered with thick scar tissue and the sarcoma which 
distorted the whole body. The peritoneum proved to be extensively involved. 

It is interesting to note in comparison with these two sisters, members 
of a highly tumorous strain, the reaction of many female members of non- 
cancerous strains, that have been wounded in the same way as females 6629 
and 7468, without in any case the occurrence of a neoplasm. 

14. — 9 7618 was a member of loo-per cent, cancerous branch B of highly tumorous 
strain 84, frequently charted and described in this series of studies (especially on pages 
115-122 of the eighteenth report).® She was the sister of female 8702 with carcinoma of 
the mammary gland and primary carcinoma of the lung, and of male 11777 that died 
of carcinoma of the lung with metastases in the chest wall and kidney. For lack of 
space she was not included in the chart on page 116, but her background of cancer 
susceptibility is there shown. 

On May 28, 1914, the left angle of the mouth of 7618 was deeply slit by an acci- 
dental blow from a cage door, that cut the face halfway to the eye and down on the 
chin. This mouse was, on this date, placed under observation, and as reparative processes 
went on proliferation in this region was very soon apparent. The mouse died on June 
22, 1914, at which time at the site of the deep cut there was a tumor’ measuring twelve 
by ten by five millimetres which proved to be a squamous-cell carcinoma, beneath 
which there was a spindle-cell sarcoma. The blow had cut not only the epithelium 
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but also the deeper-lying connective tissues. There was, apparently an attempt at regen- 
eration in both tissues, whieh resulted in a squamous-cell carcinoma on top of a 
spindle-cell sarcoma. 

15 _Q ygSs was a member of 100 per cent, cancerous branch A of strain 73. His 
ancestry is charted on page 155 of the sixteenth report of this series.’* He was badly 
bitten in two places on the left side, the two bites involving the abdominal wall at the 
base of the ribs and dorsal thereto. At the site of each of these two wounds there 
developed a spindle-cell sarcoma, about eight millimetres in diameter each, that metas- 
tasized in the diaphragm on the pleural side, in all lobes of the right lung and in the 
inferior mediastinum. This mouse is described in some detail in the eighth report of 
this scries.’" 

16. — 9 S077 was a member of the third generation of strain- 343, charted in reports 
3 and 9 of this series. She was the daughter of double cancerous parentage. Her 
mother, female 7039, died of a carcinoma of the mammary gland metastasizing in the 
lung, and her father was male 6504 (described in the eleventh protocol), that died of 
bilateral fibrosarcomas of the face at the sites of wounds. Behind female 8077, therefore, 
in her immediate anccstrj', there lay seven consecutive generations showing cancer. 

She herself was accidentally struck on the mouth by a cage door in the hands 
of a careless diener. At the site of this wound, while under observation, she developed 
scar tissue, beneath and surrounding which was a spindle-cell sarcoma. At autopsy 
she showed leukemia which was verified by microscopic examination and blood count, 
and she had also lymphoid hyperplasia, and cystic degeneration of the mammary gland. 

17. — 9 S2I2 was a member of strain 367, an offshoot of strain 304 charted opposite 
page 172 in report 3" of this scries and on page 164 of the sixteenth report of this 
series.^ She was the offspring of three generations of double cancerous parentage and 
a member of a loo-per cent, cancerous family. Her great-grandmother 4514 died of a 
carcinoma of the lung (first diagnosed as adenoma and later as carcinoma). Her great- 
grandfather 5162 had tremendous subcutaneous lymphosarcoma extending from the neck 
to the inguinal region. Her grandmother 6685 had two spindle-cell sarcomas of the 
mammary gland. These tumors were first erroneously diagnosed as carcinomas but 
later, upon further study, they proved to be spindlc-ccll sarcomas. Her grandfather 7280 
had a carcinoma of the lung and an adenoma of the lung. Her mother 7862 had 
carcinoma of the mammary gland and her father 8345 had squamous-cell carcinoma on 
the basis of a prolapsed rectum. Her four sisters, 7944, 7796, 8011 and 8960, all had 
carcinoma of the mammary gland. Her brother and mate 9944 had carcinoma of the 
lung and adenoma of the lung. The background here of cancer is thus very extensive. 

Female 8212 was found with a subcutaneous wound at the base of the chest. While 
under observation she developed at this site a squamous-cell carcinoma in the midst of 
scar tissue over the wound. 

18. — 6 S579 was a member of cancerous strain 228 not yet charted in these reports. 
His mother 8125 had two carcinomas of the mammary gland, his father 6706 died of 
wounds, showing only advanced senile atrophy and little other change. 

Strain 228 was a hybrid strain derived by crossing cancerous strain 47 with 
cancerous strain 146. The parents of strain 228 were female 3348 with two primary 
carcinomas of the mammary gland, and male 2805 that died of a liver abscess 
without cancer. 

Male 8579 was bitten in the left inguinal region. At this point while the mouse 
was under observation, there arose a squamous-cell carcinoma with marked infiltration 
of the muscle. Such wounds in males of non-cancerous strains have never been followed 
by neoplastic growths of any kind during these studies. 

19 - — 6 8986 was a member of cancerous strain 462 derived on the paternal side 
from strain 367, which in turn was derived from) strain 304. As both of these latter 
strains were highly cancerous, there was a long line of cancerous ancestry behind male 
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8986. His grandmother 8740 had squamous-cell caVcinoma at the base of the ear. His 
grandfather 7730 died with senile atrophy, with few other gross changes, and without 
tumors. His mother 8836 had a fibrosarcoma of the abdominal wall adherent to the 
liver, probably at the site of an injury. But as this point is not perfectly certain, she 
is not included in this list of mice whose neoplasms certainly arose at the site of gross 
trauma. His father 8338 died of uncertain causes without cancer. 

Male 8986 was found to have an injury on each knee. While he was under 
observation there arose a two-millimetre hard mass on each knee. These masses proved 
to be osteoid sarcomas. 

20. — $9/25 came of a highly tumorous strain j 6. She received two wounds on 
the back and upon the neck from her mate. At the site of these wounds on the back 
there arose scar tissue with a spindle-cell sarcoma beneath the scar tissue. At the site 
of the neck wound there was an abscess invading a second spindle-cell sarcoma. She 
had leukemia also. 

21. — Male gi 6 i was a member of tumorous strain 135. He was accidentally cut 
across the right foreleg nearly to the bone, with the edge of a cage door. Two weeks 
later, on December 21, 1914, sarcomatous tissue was observed at the site of the wound. 
The mouse died January 9, 1915, with a spindle-cell sarcoma which involved the entire 
foreleg and the entire foot except the extreme tips of the toes. 

22. — S 9293 was a third generation member of highl}' cancerous strain 338 repeatedly 
reported in these studies. He will be found on the chart of this strain opposite page 
516 in the seventh report.’ In that chart he was stated as dying of wounds. He had 
been badly bitten about the genitals and the left hind leg. Upon the site of the wound 
on the left hind knee there was a hard nodule ten by eight by six millimetres. This 
nodule was not caught by the technician in making the first sections, and it was not 
until after the publication of this report that the nodule was decalcified and found to be 
osteoid sarcoma. This mouse had an immediate ancestry behind him of eight con- 
secutive generations of cancer. His mother 10442 died of general sepsis from tape- 
worm, without cancer, and his father 11319 of a carcinoma of the lung. The neoplastic 
sequence in parents and grandparents of each generation behind 9293 was as follows : 

1st generation: female with sarcoma-carcinoma of the mammary gland, malignant 
adenoma of the liver, and sarcoma secondaries in the kidney. 

2nd generation : female with carcinoma of the mammary gland; and female with car- 
cinoma of the lung. 

31'd generation : female with carcinoma of the mammary gland and metastases in the lung. 
4th generation : female with malignant adenoma of the liver ; and female with malignant 
adenoma of the liver and adenoma of the mammary gland. 

5th generation : male with carcinoma of the lung. 

6th generation : female with carcinoma of the mammary gland, carcinoma of the pelvis 
and metastases in the lungs; and male with an adenoma of the lung. 
7 th generation : female with two carcinomas of the mammary gland; and male with 
adenoma of the liver, 

8th generation : male with carcinoma of the lung. 

9th generation : male 9293 with osteosarcomas at the sites of knee wounds. 

23- — 9 9350 of the same strain 338, also had a nodule on the knee at the site of an 
injury. This nodule also proved to be osteosarcoma. She died of haemorrhage in the 
liver from tapeworm. She was the aunt of the foregoing male 9293 and appears on the 
same chart. As both of these nodules had to be decalcified, the final report on them 
had not been given when the chart was first published. 

24. — $ 939^ was a member of a loo-per cent, cancerous branch of strain, 186, pub- 
lished on page 501 of the fifth report of this series.® His mother 2849 had desmoid 
tumor of the back and sides, as had also his father 3053, his sister 10054, his brother 

47 



MAUD SLYE 


10079, li's son 10924 and his niece 12275. This was a small family, every member of 
which beginning with 2849 this particular type of neoplasm on the back and sides, 
and no other type of neoplasm whatever. Male 9392 was found with wounds on the 
back and sides and was placed under observation. In this family this type of neoplasm 
ran a certain course. First the back and sides became completely hairless, then the 
skin and subcutaneous tissues seemed to he thickening so that the mouse gradually 
became almost unable to move. At autopsy the tumors all were of the same desmoid 
type. This is particularly notable as there have been very few desmoid neoplasms in 
•my stock outside of this small family. In the case of male 9392 the tumor quite 
evidently arose at the site of wounds. If any superficial wounds preceded the tumors 
in other members of the immediate family they were not found in time to be certain 
that tlicy preceded the tumor growth. 

25. — 9 9446 was a member of strain 449. She came of two generations of cancerous 
individuals. Her grandmother 6062 died of pulmonary infection without cancer. Her 
grandfather 5079 had spindle-cell sarcoma of the mammary gland. Her mother 7594 
had two carcinomas of the mammary gland and lungs riddled with mctastascs. Her 
father 7472 died of uncertain causes without tumor, few changes being evident at autopsy. 

9446 was found, on December 28, 1914, to have a small mass in the left flank. She 
also had slight wounds (from bites) in the left axilla and the left anterior mammary 
gland. She was placed under observation and during the period between December 28, 
1914, and February 17, 1915, the date of her death, developed a second carcinoma (in 
the axilla) and a third carcinoma (in the anterior mammary gland) at the sites of 
the bites. 

26. — 995/3 was a member of tumorous strain 135. She was the daughter of 
male 9161 of the twenty-first protocol herein, that died of spindle sarcoma involving 
the entire foreleg and foot to the tips of the toes, and whicli arose at the site of a deep 
cut. Her mother 8021 died when only three months old of uncertain causes without 
cancer. Her grandmother 4339 died of two carcinomas of the mammary gland with 
secondaries in the lung and mediastinum. She had also a primary adenoma of the lung. 
Her great-grandfather 1630 had carcinoma of the lung with metastases in the lungs. 

9513 was found on January 5, 1915, with a broken left hip, with no recognizable 
tumor at the site of the injury. She was isolated for observation. She died February 
24, 1915. I quote from the autopsy findings: “Within the pelvis on the left side is a 
tumor mass twenty by eighteen by eighteen millimetres which seems to have arisen at 
the point of the fractured hip from pressure of the broken bone. The tumor extends 
over the kidney but lies dorsal from the left horn of the uterus and involves neither 
organ.” This mass proved to be an osteoid sarcoma. 

27. — 9 9554 was a member of strain 145 charted in the twenty-first report of this 
series. She arose three generations later than the last generation shown in the chart, 
but her ancestral background is therein shown. She was a member of a highly tumorous 
branch of her strain. Her grandmother was 3383, with two mixed sarcoma-carcinomas 
of the mammary gland. 

9554 was found with a broken femur at the left hip on January 25, 1915. A small 
subcutaneous abscess on the hip had been noted November 12, 1914. This abscess 
cleared up, but it may have caused infection in the hip occasioning the later fracture. 
The mouse died March i, 1915, at which time there was an osteosarcoma twenty by 
sixteen by sixteen millimetres arising at the fractured hip. She had been dragging this 
hind leg since the fracture noted on January 25. The sarcoma spread into the pelvis 
and retroperitoneal tissues, involving the peritoneum and the body wall. The liver was 
riddled with secondary nodules. The spleen contained a small secondary nodule in its 
upper surface and all lobes of the lungs were riddled with metastases. 9554 is described 
in the eighth report of this series, page 17.“ 
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At the sites of wounds described in the foregoing protocols, there arose 
neoplastic growths as follows : 

12 spindle-cell sarcomas '2' adenomas 

4 carcinomas i desmoid tumor 

5 osteo- and osteoid sarcomas 3 fibrosarcomas. 

Forty-two per cent, of these cases thus were spindle-cell sarcomas, while 
each of the other neoplastic types occurred in small numbers. I have also 
included in this series of protocols, three cases of liver adenoma in male 
mice. These adenomas were immediately adjacent to deep abdominal wounds, 
and this fact seems to suggest that the liver was injured as well as the sub- 
cutaneous tissues when the wounds were received. There are notable cases 
where more than one member of the same family developed the same type 
of neoplasm at the sites of similar wounds, and there is, behind every case, 
the significant neoplastic ancestry, particularly classic female 3 with her 
mixed sarcoma-carcinoma of the mammary gland, malignant adenoma of 
the liver, and sarcoma secondaries in the kidney, who was the original pro- 
genitor of many highly cancerous strains. 

There have been in my laboratory, stocks which have never to date pro- 
duced a neoplasm of any kind, either in their original strains or in their hybrid 
derivatives. Such strains I have called “non-cancerous” strains. Within 
these non-cancerous strains identical gross traumas have occurred quite -as 
frequently as in the cancerous strains, without in any case the arising 
of neoplasms. 

I have given herein only the facts concerning a very few of the cases 
arising in the first 14,000 necropsies of my stocks, where hereditary pre- 
dispositions and recorded external gross traumas were both present, and 
seem to have been interrelated in occasioning the occurrence of cancers. 
Only the limit set upon the length of this paper prevents the presentation 
of many more such cases. The conclusion seems unavoidable that in the 
cases herein described hereditary predispositions and external gross traumas 
were the interrelated causes of the occurrence of cancers. 

It is my intention, as quickly as possible, to put on record all such occur- 
rences in my stocks, as well as the occurrences of neoplasms following other 
apparently cancer-provocative external factors. I shall not, at this time, 
speculate on this apparent interrelation between hereditary predispositions 
and gross traumas in the causation of cancers, nor upon its application. 
Only the first group of data is herein presented. 


4 
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CANCER AND SMOKING HABITS 

By Frederick L. Hofemax, LL.D. 

OF Wi'.ixiiSLEV, Mass. 

CONSULTING STATISTICIAN l*nUI>r.NTlAL INSlTUNCi: COMPANY OF AMKIUCA 

Possibly no phase of the highly complex cancer problem offers better 
opportunity for practical results th.an the general admitted correlation of 
excessive smoking habits to cancer of the buccal cavity, pharynx, larynx and 
oesophagus. Medical literature makes record of some outstanding illustra- 
tions from Emperor Frederick II of Germany to General Grant, who are 
known to have died of cancer of the throat attributed to excessive habits of 
smoking. Yet the question in general has not by any means been so fully 
elucidated by means of ascertainable and conclusive data as the urgency of 
the subject would suggest. In fact, I know of no really comprehensive state- 
ment of the whole question presenting modern facts suggested by the pro- 
found changes in smoking habits, including the wide extension of the practice 
of cigarette smoking to a considerable proportion of women. 

It would not, of course, be feasible for me on tins occasion to survey even 
the major aspects of the problem. But a few preliminary observations are 
called for in explanation of the medical data to be discussed in some detail, 
representing as they do entirely new information secured as part of my San 
Francisco Cancer Survey, and of other sections and localities. 

Smoking habits in their relation to disease occurrence cannot possibly be 
considered without regard to 

1. The kind of tobacco smoked. 

2. The daily average quantity smoked. 

3. The daily habits of smoking. 

4. The form or method of smoking. 

5. Date of commencing to smoke. 

6. The regularity or irregularity of the habit in individual cases. 

I can touch only very briefly upon some of these points by way of ex- 
planation. The nicotine content of tobacco varies widely in the different 
varieties. According to a recent report of the Connecticut Experimental 
Station, the total nicotine content of ordinary unprocessed pipe tobacco 
varied in eleven samples from a maximum of 2.8 per cent, to a minimum of 
1.25 per cent. The average content for all samples of standard brands was 
2.04 per cent. 

In ten samples of standard brands of cigars, the range in nicotine content 
was from i.go per cent, to 0.91 per cent., the average for all samples having 
been 1.51 per cent. 

In forty-six samples of standard brands of cigarettes the range in nico- 
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tine content was from 3.34 per cent, to 0.43 per cent., the average for all 
samples being 1.77 per cent. 

Hence it is shown that in the order of average nicotine content, cigars 
have the lowest average percentage, or 1.55 per cent., followed by cigarettes 
with an average of 1.77 per cent, and by pipe tobacco with an average per- 
centage of 2.04 per cent. But these figures are of academic rather than of 
practical importance in that the actual quantity of tobacco smoked varies 
considerably as to whether the smoking is by means of pipe, or large-sized 
cigars, or from one to three packages of cigarettes a day. To ascertain the 
exact facts for a large number of individual smokers would, therefore, be 
quite a formidable undertaking. 

Furthermore, daily habits of smoking differ enormously. Some persons 
(this applies to both men and women) smoke practically all day long, starting 
even before breakfast and ending just before going to sleep. Others smoke 
only after meals, and still others at regular intervals. Then again, some 
persons learned to smoke very early in life, say at ten or twelve years of 
age, while others acquired the habit late in life, when the possibility of injury 
must have been measurably less, particularly to the soft portion of the buccal 
cavity and the highly sensitive portion of the pharynx and larynx. 

Nor can the profound changes in smoking habits on the part of the pres- 
ent generation be ignored. Cigarette smoking has very largely replaced the 
smoking of cigars, while the latter to a considerable extent have taken the 
place of the pipe. The use of the old-time clay pipe, in this country at least, 
has almost disappeared. In this connection I quote the following statement 
from the Commerce Year Book for 1929. 

Cigarette production in registered factories passed the hundred billion mark for 
the first time in 1928, amounting to 105,927,000,000 in number, besides which 9,233,000,000 
cigarettes for export were manufactured in bonded warehouses, making the total output 
115,160,000,000. The average annual increase in production from 1920 to 1928 was 
about 7,300,000,000. The consumption of cigarettes in the United States in 1928 amounted 
to 102,765,000,000, an increase of 5.6 per cent, over 1927; the number per capita was 
856 compared with 820. 

As regards cigar production it is stated: 

Cigar production during the last five years has shown little change, standing at a 
level somewhat lower than during the immediately preceding years or than before 
the World War. The output in 1928 was 6,874,000,000. The consumption of cigars in 
the United States, although not as great as before the cigarette became so popular, is 
larger than in any other country. 

As regards the general effects of smoking on health, there is a variety 
of widely conflicting medical opinion. I may quote from a report by Dr. 
W. M. Johnson, which is rather favorable to the smoker, as pointed out by 
Dr. W. E. Evans, of Chicago, in an article on the subject. Doctor Johnson’s 
conclusions are as follows : 

1. Tobacco smoking apparently has no permanent effect on the blood pressure. 

2. If it affects blood pressure at all, it temporarily reduces it. 
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3. It is doubtful whether tobacco plays a major part in causing angina pectoris. 

4. The effect of tobacco smoking is chiefly local, exerted principally on the pharynx. 

5. There is no foundation for the popular belief that smoking decreases the weight 
of an individual. 

Nothing, in these observations, is said as to the possible correlation of 
smoking habits to cancer, which at the same time is one of the most striking 
phenomena of the practice. 

The first question of importance for the present purpose is the extent 
to which smoking is practised in a normal population. There are some in- 
teresting statistics on this point in an article by Dr. Emil Bogan, of Cin- 
cinnati, contributed to the Jouniol of (he American Medical Association of 
October 12, 1929. He gives returns for 630 men in an industrial population, 
of whom 282 were non-smokers, or 44.8 per cent. ; 269 were light smokers, 
or 42.7 per cent.; and seventy -nine were heavy smokers, 12.5 per cent. 

I have returns obtained by special investigators from living cancer patients 
in San Francisco, Buffalo, Boston, and some six or seven other cities rep- 
resenting a normal cancer population. Of the 1,416 male patients closely 
questioned 282 or 20.8 per cent, were non-smokers, 33.6 per cent, were mod- 
erate smokers, and 45.6 per cent, were heavy smokers. For cancer of the 
buccal cavity the respective percentages were as follows; non-smokers, 16.2 
per cent., moderate smokers, 36.5 per cent., heavy smokers, 47.3 per cent. The 
percentages are based on 1,413 patients for whom smoking habits were as- 
certainable. In other words, for the entire group, 79.2 per cent, were smok- 
ers; while for cancer of the buccal cavity the percentage was 83.8 per cent. 
For cancer of the stomach it was 79.2 per cent, and for cancer of the in- 
testines 66.3 per cent. 

As regards particular smoking habits, I am afraid the returns are not 
entirely trustworthy, for it is seldom that a patient has only one smoking 
habit. In other words, a patient may almost always use a pipe but oc- 
casionally cigars also, while other smokers report the use of cigars and 
cigarettes in combination. Since there were 1,061 smokers, the number 
smoking pipes only was 349, but in addition there were 435 who admitted 
smoking pipes and cigars, a total of 78, or 73.9 per cent. For cancer of the 
buccal cavity only, this percentage was 81. i per cent. Among heavy smokers, 
out of 607 patients returned as such, 232 smoked pipes onl}^ while 223 
additional smoked pipes and cigars, a total of 455, equivalent to a rate of 
75 per cent. For cancer of the buccal cavity this proportion was 87.3 pci" 
cent. It is thus shown that the proportion of smokers is relatively largest 
among those who die from cancer of the buccal cavity and the same is true 
of pipe and cigars smokers, but the excess is not so marked as might have 
been expected. This, of course, is due to the fact that cancer of the buccal 
cavity represents a variety of tumor liabilities which have no connection with 
smoking habits, although it is highly suggestive that cancer of the buccal 
cavity is almost invariably much less common in the civilized populations 
among women than among men, but such cancers do occur. 
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I have subjected my statistics to a critical analysis by specific organs and 
parts. Selecting a few for the present purpose it is observed as follows : 
There were sixty patients with cancer of the cheek, of whom eighteen or 
30 per cent, were reported as heavy smokers. There were thirty-eight patients 
with cancer of the jaw, of whom seventeen or 45 per cent, were heavy smokers. 
There were 120 patients with cancer of the lips of whom fifty-seven or 48 
per cent, were heavy smokers. There were thirty-three patients with cancer 
of the mouth of whom nineteen or 58 per cent, were heavy smokers. There 
were nine patients with cancer of the palate, and fifty-three with cancer of 
the tongue of whom thirty or 57 per cent, were heavy smokers. Among 
twenty-six patients suffering from cancer of the tonsils, thirteen or 50 per 
cent, were heavy smokers. Among sixty-eight patients with cancer of the 
oesophagus, thirty-four or 50 per cent, were heavy smokers. There were 
only three patients with cancer of the pharynx and five with cancer of the 
throat. There were thirty-seven patients with cancer of the larynx, of whom 
sixteen or 43 per cent, were heavy smokers. Finally, there were twenty-seven 
patients with cancer of the lungs, of whom eighteen or sixty-seven were 
heavy smokers. These wide variations are highly suggestive of the need of 
a much larger collection of facts for definite conclusions. But they are un- 
questionably indicative of a greater liability to certain forms of cancer 
among those who have acquired heavy smoking habits than among those 
who indulge normally. But as I have said before, it is extremely difficult 
to make sure that the statements regarding the habit are nearly accurate 
or measurably reported. 

The foregoing results are strictly comparable with corresponding figures 
for non-cancer patients in San Francisco. These were patients suffering 
mostly from chronic diseases of adult life, chiefly heart diseases, arterioscle- 
rosis, arthritis, hypertension, diabetes, nephritis, etc. I secured this informa- 
tion for 537 male patients and of these 236 or 42.3 per cent, reported them- 
selves as heavy smokers against 45.6 per cent, for cancer patients and 47-3 
per cent, for patients suffering from cancer of the buccal cavity. The differ- 
ences are therefore very slight, which may be construed as opposed to the 
theory that smoking habits increase materially the liability to malignant 
tumors, particularly of the buccal cavity, oesophagus, larynx and lungs, but 
I would be relucant to draw such a conclusion. Smoking habits may possibly 
constitute but one of a number of factors which must enter into the de- 
velopment of malignant tumors, the absence of any one of which might 
preclude such a development. Unfortunately the subject has not been 
studied as thoroughly as its importance would justify. But the observed 
excess in cancer of the buccal cavity in men, as well as in cancer of the 
CEsophagus and the lungs, is highly suggestive of the influence of smoking 
habits, however difficult it may be to establish this conclusion statistically. 

In the United States, among the white male population, in 1927, 5.8 
per cent, of the cancer deaths were from cancer of the buccal cavity. For 
negroes this proportion was 5.6 per cent, and for Indians 5.5 per cent. For 
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Chinese it was only 2.3 per cent., which is highly suggestive since the Chinese 
are rarely addicted to heav}' smoking habits. Now when these averages 
are compared with other countries, there appear some very surprising dif- 
ferences. The highest known proportion which I have been able to ascer- 
tain is for the white male population of Cuba, 1918-1922, or 14.6 per cent. 
This is followed by the male population of Mexico for 1928 with 13.8 per 
cent. Next in the order of importance comes the colored male population of 
Cuba with 11.7 per cent. This is followed with 10.8 per cent, for Australia, 
1927, 10.3 per cent, for England and Wales, and the same figure for Scot- 
land for the year 1928, and 10.4 per cent, for the European population of 
South Africa, 1922-1926. All these are measurably in excess of our Ameri- 
can proportions. For New Zealand the proportion was 4.4 per cent.; for 
Shantung, China, Flospital, 1923-1926, 5.1 per cent. ; for Buenos Aires, 1925, 
7.9 per cent. ; and for Canada, 1922-1928, 7.8 per cent. 

Figures more nearly approaching those of the United States are those 
of Spain 1926, 7.3 per cent.; Manila, P. I., 1924-1925, 6.6 per cent.; Paris, 
1924, 5.4 per cent. ; Hawaii, 1924-1928, 3.7 per cent. ; Ilolland, 1927, 3.5 
per cent.; and Japan, 1924-1928, 3.4 per cent. This is the lowest figure of 
which I have record except for the Chinese of the United States, for wiiom, 
however, the numbers are very small. 

Throughout the international comparison females invariably have a lower 
proportion of cancer of the buccal cavity than males, excejit the females 
of Manila. Here the proportion for 1924-1925 was 10.2 per cent., ascribed 
to the betel nut chewing habit, which includes tobacco and which is a direct 
causative factor in the development of cancer of the mouth, as also observed 
in Ceylon and South India. I would like to have given some additional 
figures for Egypt but unfortunately the sex was not separated in the re- 
turn furnished me by the Egyptian Government. But out of 991 cases of 
cancer, all forms, during 1927-1928, 136 or 13.6 per cent, were cancers of 
the buccal cavity. The proportion therefore is relatively high. 

In the United States in 1927, cancer of the buccal cavity for both sexes 
combined formed 3.1 per cent, of the total mortality from cancer. This is 
based on 3,184 deaths, of which 487 were deaths from cancer of the lip, 829 
cancer of the tongue, 372 cancer of the mouth, 1,054 cancer of the jaw, 
and 442 from others of this class. In other words, a considerable proportion 
of deaths from cancer of the buccal cavity was from cancer of the jaw and 
others in this class, numbering in the aggregate, 1,496 or nearly one-half 
the total. Mortality from cancer of the buccal cavity represents types of 
malignant tumors in all probability very slightly connected with smoking 
habits. Cancer of the pharynx caused 1,044 deaths, or a rate of i per cent, 
of the total mortality from all forms of cancer, and cancer of the larynx 
caused 779 deaths, or 0.8 per cent. Cancer of the lungs and pleura caused 
2,012 deaths, or 1.9 per cent. In addition, cancer of the oesophagus caused 
1,756 deaths or 1.7 per cent. If, therefore, we combine the different forms 
of cancer most generally assumed to bear a direct relation to smoking habits, 
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it appears that out of a total mortality from cancer of 103,578, 7,229, or 
7.0 per cent., were attributable to the seven organs or parts in all probability 
most affected by smoking habits, a very substantial proportion well deserving 
of further and more extended consideration. 

Indirectly the problem may be approached in another way. Smoking 
habits, unquestionably, during the last ten to fifteen years have increased 
enormously in this country until the practice has become almost universal 
among men, while it has been extended to women to an extraordinary degree. 
This practice refers chiefly to cigarette smoking, however, which by common 
consent is considered less harmful than pipe and cigar smoking as an irri- 
tant to the buccal cavity and the upper respiratory tract and possibly the 
lungs. I therefore examined into the deaths reported for different forms of 
cancer since 1915 with the following results: 

Cancer of the lip in the registration area has remained stationary, pre- 
vailing at the rate of 0.5 per 100,000 in 1915, and 0.5 in 1927, rising in only 
one year to a rate of 0.6. Since pipe smoking and heavy cigar smoking has 
diminished during this period this result is not unexpected. Cancer of 
the tongue prevailed at a rate of 0.8 per 100,000 in 1915, and at the same 
rate in 1927. Occasionally the rate has gone down to 0.7 and in a few 
years it has risen to 0.9, but on the whole the rate has been practically 
stationary during the period under review. Here again also is evidence that 
the decline in the heavier types of smoking has left the situation of fifteen 
years ago practically unchanged. Cancer of the mouth prevailed at a rate 
of 0.4 per 100,000 in 1915, and 0.4 in 1927. During some years the rate 
has gone down to 0.3, but on the whole it has been practically stationary 
during the entire period under review, confirming previous observations 
with regard to cancer of the lips and tongue. For cancer of the pharynx 
■unfortunately no trustworthy data are available until 1922. In that year 
the rate was 1.2 per 100,000 while in 1927 it was i.o. Again the situation 
regarding this type of cancer conforms to that previously shown for cancer 
of the lips, tongue and mouth. 

But when we consider cancer of the oesophagus, it appears that the rate 
has increased from i.o per 100,000 in 1915 to 1.7 in 1922. During the 
last six years, however, the rate has gone down, falling to 1.4 in 1924, rising 
to 1.6 in 1925 and 1.8 in 1926, but declining again to 1.7 during 1927. While 
therefore the rate is materially higher during the last eight years compared 
with 1915, it remains almost unchanged during these eight years although 
smoking habits have increased enormously. But it must always be kept in 
mind that the increase in smoking habits affects the different forms of smok- 
ing of cigarettes instead of the earlier and more common method of smoking 
pipes and heavy cigars. 

Cancer of the larynx prevailed at the rate of 0.5 per 100,000 during ipio* 
rising to 0.7 in 1922 and 0.8 in 1923. It has remained at that figure year 
after year until 1927. Comparing the' first 3’-ear with the last there has been 
an increase but not sufficiently pronounced to be considered alarming. 
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When we come to cancer of the lungs, however, the rate starts with 0.7 
per 100,000 in 1915, rising to i.i by 1920 and to 1.6 by 1924, and reaching 
a maximum figure of 1.9 in 1926 and the same figure for 1927. This increase 
in cancer of the lungs is by many authorities attributed rather to improved 
diagnosis than to a greater liability of the lungs to malignant diseases. This 
point of view I would be relucant to accept. 1 am strongly inclined to think 
that the increase is directly connected with the much wider spread of ciga- 
rette smoking habits, including the inhaling of smoke which must enter 
the lungs to a considerable extent in many cases. But this would not be 
the only factor accounting for the increase, for there may possibly be a 
connection with the gross air pollutions of large cities as the result of motor 
cars. It is certainly significant, however, that out of seven types of cancer 
more or less connected with smoking habits, cancer of the lungs should at 
the present time show a higher mortality figure, or to be precise, in the order 
of importance, the lowest figure is for cancer of the mouth, or 0.4, followed 
by cancer of the lips, or 0.5. cancer of the tongue. 0.8, and the same for 
cancer of the larynx, cancer of the pharynx, 1.7. and cancer of the lungs, 1.9. 

I have extended this analysis to England and Wales, for which stand- 
ardized figures are available since 1901. The statistics for England and 
Wales, however, are for males only and must therefore not be confused 
with the corresponding figures for the United States registration area which 
are for both sexes combined. Cancer of the lips in England and Wales in- 
creased from 1.3 per 100,000 in 1901-1910 to 1.6 in 1926, declining to 1.2 
during 1927. Cancer of the tongue remained practically unchanged, pre- 
vailing at the rate of 4.3 at the beginning of the period, rising to 5.1 during 
the next ten )'^ears ending with 1920, but declining to 4.4 in 1926 and 4.3 in 
1927. For cancer of the mouth figures are available only since 1911. These 
show an increase in the rate from 2.4 per 100,000 at the beginning of the 
period of 3.0 during 1926 and 3.0 for 1927. Cancer of the pharynx increased 
from I.I during 1911-1920 to 1.3 during 1927. Cancer of the oesophagus 
increased slightly from 5.1 during 1901-1910 to 5.5 during 1911-1920, 6.5 
during 1926 and 6.1 during 1927. Cancer of the larynx increased from 2.4 
per 100,000 during 1911-1920 to 3.4 during 1926 and 3.2 during 1927. Can-- 
cer of the lungs increased from i.o per 100,000 during 1901-1910 to 1.3 
during 1911-1920, with a much more decided upward tendency to 2.3 in 
1926 and 2.3 during 1927- lu a general way, therefore, the English figures 
confirm those for this country, but unfortunately they are not strictly com- 
parable since the English figures are standardized for age variations during 
the years under review, while at the same time they are for males only, the 
combined figures for both sexes not being available. But they justify 
the assumption that cancer of the lips, tongue, mouth, oesophagus and larynx 
are unquestionably very much more common in England and Wales than in 
this country. 

To make this point clearer, I am able to give comparable rates for can- 
cer of the buccal cavity, considered as a group, for the two countries. In 

56 



CANCER AND SMOKING HABITS 


1927 the death rate from cancer of the buccal cavity for both sexes com- 
bined was 3.5 for the United States registration area against 8.0 for England 
and Wales, In 1920 the corresponding rates were 3.5 for the United States 
and 7.5 for England and Wales. It therefore admits of no controversy that 
cancers of the buccal cavity, considered as a group, are enormously more 
common in England and Wales than in this country. It is doubtful whether 
smoking habits are an}'- more common on the other side of the Atlantic than 
on this ; but I think it is a fair observation that Englishmen are much more 
addicted to pipes and cigars than Americans, who are more addicted to the 
cigarette habit. As I have previously shown, the proportion of deaths from 
cancer of the buccal cavity in the total mortality from cancer, all forms, was 
10.3 per cent, for England and Wales against 5.8 per cent, for the, white 
population of this country. The statistics are therefore apparently, con- 
clusive, but nevertheless suggestive of a much more extended study of all 
the facts of the situation bearing particularly upon the six points raised at the 
outset of the present discussion, every one of which bears upon the variations 
in the incidence observed. The method followed in my questionnaire exami- 
nation of cancer patients if enlarged upon with particular regard to cancer 
and smoking habits would therefore in my opinion yield excellent results 
if pursued on a larger scale with due regard to international conditions than 
has been possible in connection with the San Francisco Cancer Survey. 

Research in the literature of the subject has failed to bring forward 
extended observations on the subject. But I have not access to all the 
standard works on cancer in the different languages which might have proven 
productive of useful information at present unknown to me. 

As regards cancer of the lips. Sir John Bland Sutton observes that “It 
is remarkable that though men are so much more liable to cancer of the lower 
lip than women, yet the liability is equal for both sexes in regard to the upper 
lip. Out of the thirty-one cases of cancer in the upper lip in Loos’ total of 
565, sixteen occurred in men and fifteen in women. The increased liability of 
men to cancer of the lip as compared with women is attributed to the greater 
frequency of tobacco smoking among men. In connection with this matter 
It may be mentioned that cancer of the lip is sometimes spoken of as ‘coun- 
tryman’s cancer,’ on account of the frequency with which it occurs among 
agricultural laborers, who use short-stemmed dirty pipes. The clay pipes 
with short stems are very convenient, as they can be carried in the 
pocket. In London hospitals some patients with cancer of the lip are 
farm laborers, but many are men who come under the term ‘laborers’ 
and their custom in regard to the short pipe is the same as the farmhand's. 
The stem of a short clay pipe soon becomes hot when in use, and burns or 
scorches the lip. Chronic ulcers caused by burns are prone to be the start- 
mg-points of squamous-celled cancers.*’ 

There are many other interesting observations by Sir John Bland Sutton 
which should not be overlooked, I can quote only the following, that “Can- 
cer is occasionally seen in the lips of patients wlio do not smoke tobacco. 
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and who are not tainted with syphilis.” This is precisely the point I would 
like to emphasize in the correlation of smoking habits to cancer of the 
buccal cavity and other parts of the body and upper air passages, that not 
all this mortality can by means be charged to smoking habits, and possi- 
bly only a small fraction. I regret that I have no data whatever for cancer 
of the upper or lower lip for this country since the facts arc not taken 
cognizance of in the mortality returns. I add to the foregoing a brief quo- 
tation from an interesting discussion on cancer of the lip by William H. 
Kennedy, Indiana])olis, publisbcd in Radiology, April, 1925. Doctor Ken- 
nedy observes that “The etiological factors in the production of this condition 
are still causing considerable discussion in all quarters. Although the use 
of tobacco-pipe smoking especially bas long been regarded as being chiefly 
responsible for the appearance of the lesion in this particular locality, a 
sufficient number of cases have occurred in persons who never use tobacco 
to disprove this theory. And whereas smokers' burn has been given a 
prominent place in the etiology of cancer of the lip — benign in the be- 
ginning but later developing into a malignancy — the writer’s personal ex- 
perience leads him to conclude that the importance of tobacco in the causation 
of this condition has been overemphasized. In examining tbe bistories of 
the 150 cases on which this article is based, it bas. therefore, been concluded 
that the predisposing causes arc undoubtedly of a complex nature and 
that no single agent can be held exclusively responsible for this malignant 
state of the lip nor of the cancerous condition elsewhere in the human or- 
ganism.” Doctor Kennedy, however, fails to draw the marked distinction 
insisted upon by Sir John Bland Sutton as regards the particular liability of 
the lower lip and its relation to pipe-smoking habits. 

I have a brief note from the Annals of flic Facnliy of Medicine of Monte- 
video, December, 1925, in which there is an extended discussion on cancer of 
the lip by Dr. Carlos Butler, summarized in tbe statement, “Butler analyzes 
173 cases of cancer of the lip and eighteen of pre-cancer conditions. In the 
159 cases involving the lower lip, seventy-seven were smokers and fifty-one 
mate users. The total 191 cases included 8.8 per cent, women ; in 23.2 per 
cent, the lesion was a post-operative recurrence. Under radium treatment, 
60.3 per cent, were clinically cured and only 10 per cent, showed no improve- 
ment, in the lower lip cases, while 81.8 per cent, were cured and 18.19 
per cent, improved in the upper lip cases.” 

Cancer of the tongue, in all probability, is only in rare instances con- 
nected with smoking habits. The etiological factor is more likely to be de- 
fective dental conditions often complicated by syphilis and resulting leuco- 
plakia. Many years ago Sir D’Arcy Powers called my attention to syphilis 
in connection with cancer of the tongue, holding the opinion that he rarely 
saw a case in which syphilis was not present. Charles Ryall is quoted by 
Hastings Gilford to the effect that he had collected figures showing the re- 
lation of syphilis to cancer of the tongue and found that in over 80 per 
cent, of the cases cancer took place in a syphilitic subject. The same writer 
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quotes Poirier’s views that “Everybody cannot have cancer of the tongue; 
two conditions are almost indispensable — ^you must be a smoker or syphilitic ; 
and those who combine those two conditions, especially the latter, have a 
much greater risk than other people. Cancer of the tongue might be called 
the cancer of syphilitic smokers.” 

Gilford Hastings, in discussing the question, remarks that “Tobacco act- 
ing as a strong local irritant is one of the sources of tongue cancer. Thus the 
causes of the leucoplakia which precedes cancer of the tongue are, according 
to Barker, ‘Frequent abuse of alcohol, of spices, hot foods, and undoubt- 
edly tobacco smoke’ Leucoplakia was at one time termed ‘smokers’ tongue. 
Those who chew tobacco are also liable to this form of cancer, and Ewing 
says that these cancers often develop at the point where the quid is held. In 
Gibraltar and among the Spaniards of the neighborhood cancer of the tongue 
and lip is very common, and is attributed by Turner, of the Colonial Hos- 
pital, to excessive cigarette smoking.” 

Cancers of the lip and tongue are, of course, subject to remedial treat- 
ment and the mortality figures must be considered afifected by the results of 
such treatment which to an increasing extent are suggestive of a hopeful 
outcome. Radiology in this respect has made immense progress with en- 
couraging prospects for the future. 

In my “Mortality from Cancer Throughout the World,” in discussing 
the cases treated at the New York State Institute for Malignant Diseases, 
I give a number of illustrative cases showing, for example, that for cancer 
of the lip there were twenty-two deaths at an average age of seventy-four 
years in which smoking was the probable cause of fourteen. Other causes 
alleged were a cut on the lip in one, ulcer of the lip in another, a wart in the 
third, and a tooth in a fourth. There was a personal history of alcohol in 
three cases, of syphilis in only one. I give an analysis of twenty-three deaths 
from cancer of the tongue at an average of sixty-eight years, in which the 
probable cause was smoking in twelve, irritation from a tooth in three, while 
there was a personal history of alcohol in six, and syphilis in only one. There 
were four female deaths from cancer of the tongue-'in which the probable 
cause was given as smoking in one. The Gibraltar case is mentioned in my 
Mortality from Cancer Throughout the World,” being derived from the 
Colonial Office correspondent in connection with the Imperial Cancer Re- 
search Scheme. In this it is said : “Probably three-fourths of all cases of 
cancer met with in the practice of the Colonial Hospital, have their seat 
in one or the other of these organs. The predisposing causes of cancer, in 
this part of the vmrld, appear to me to be, in males, excessive tobacco smok- 
ing, leading to irritation of the lips and tongue; in females, premature child- 
bearing and lactation. The Spaniard’s cigarette or cigar is never absent 
from his lips if he can help it, and he allows it to burn so close that the 
actual fire must frequently char the epithelium of his mouth.” 

I have shown previously that cancer of the buccal cavity in Spain caused 
7.3 per cent, of the total deaths from cancer against 5.8 per cent, for the white 
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population of the United States and 14.6 jjcr cent, for the white popu- 
lation of Cuba, where the population, as in Spain, is likewise addicted 
to excessive smoking habits. The .same is true of Mexico City where the 
proportion is 13.7 per cent, or the second highest in the international com- 
pilation previously dealt with. It is highly significant that in Cuba among 
the white female population, cancer of the buccal cavity should be as high 
as 4.9 per cent, against 1 per cent, for the female white population of the 
United States and 6.1 per cent, for the colored female population, while 
it is 4.5 per cent, for the female population of Mexico City, and for Spain 
in marked contrast, the proportion is only 1.5 per cent, but still markedly 
higher than for the white population of this country. 

Cancer of the oesojjhagus is such a serious affection that changes in the 
death rate during recent years are not very likely to reflect to any measurable 
degree improvements in treatment. The aiTeclioi) was the cause of 1,756 
deaths during 1927 in the United States registration area, equivalent to a 
rate of 1.6 per 100,000, or 1.7 per cent, of the total mortality from all forms 
of cancer. Since 1915, as I have had occasion to point out, the rate has in- 
creased from 1.0 to 1.7. In England and Wales the actual mortality from 
cancer of the oesophagus has increased from 5.1 per 100,000 for males to 
6.1 between 1901 and 1927. The disease is therefore decidedly more common 
in England and Wales than in this country even though precise figures for 
comparison for males only are not availal)le. The oesophagus, according 
to Cunningham, “is the narrowest and at the same time one of the most mus- 
cular of the alimentary tubes,” Being extremely narrow it is therefore sub- 
ject to no end of irritation during the process of alimentation, giving rise no 
doubt to numerous causative conditions favorable to malignant growths. The 
relation of smoking habits to cancer of the oesophagus must therefore in all 
probability be one of many factors explaining the relatively high incidence 
of this affection in males, who suffer decidedly more than women. While 
the death rate for cancer of the oesophagus is 6.1 per 100,000 for males in 
England and Wales, it is only 1.5 for females, or about the same rate as pre- 
vails for both sexes combined in this country. For females in England and 
Wales the rate has increased from 1.5 in 1901-1910 to 1.8 during 1927. 
This might possibly be related to the immense increase in smoking habits in 
England among women during recent years. 

Dr. William Hill some years ago, in a discussion before the Royal Society 
of Medicine, pointed out that the statistics of cancer of the oesophagus have 
been falsified by the inclusion of many cancers of the pharynx. This in all 
probability has been the case in this country previous to 1922 on account of 
which I have not used the statistics of cancer of the pharynx for the earlier 
years in my comparison. If this explanation is accepted, deaths from cancer 
of the oesophagus in this country have increased probably much more than 
the indicated growth in the rate from i.o in 1915 to 1.7 in 1927. That 
this increase is, in part at least, attributable to smoking habits cannot be 
denied although the positive evidence may be wanting. In the etiology of 

60 



CANCER AND SMOKING HABITS 


cancer of the oesophagus, much more stress is generally placed upon hot foods 
and hot drinks, or alcoholic drinks, than upon smoking. Fischer, in the Clini- 
col Weekly in 1924, makes reference to the alleged frequency of cancer of the 
oesophagus in the Chinese and the view that it was due to the eating of hot 
rice, but this view he rejects. He observes, however, with regard to the 
etiology of cancer of the oesophagus that, “There are many facts in favor 
of the view that it is excited by chronic irritation.” He adds that “Cancer 
is most liable to develop at the three points where the oesophagus is narrowest. 
The disease is much more common in men than in women. The influence 
of alcoholic excess has been much disputed. In Argentina the disease has 
been regarded as the result of drinking very hot 'mate’ ; in China the drinking 
of hot arrack has been regarded as an exciting cause.” In this he does not 
mention smoking at all and leaves the situation as confused as before. 

Somewhat earlier, in the British Medical Journal of December 8, 1923, 
Dr. William Hill, London, attributed cancer of the oesophagus primarily to 
excessive drinking of concentrated forms of alcohol or of excessively hot 
fluids. Here he observes in this connection that “In my investigations the 
number of those individuals who were found to be the victims of cancer of 
the oesophagus who gave a clear history of excessive drinking of either ardent 
spirits or very hot fluids or both has not been such as to impress me with the 
correctness of alleged association implying cause and effect.” He also leaves 
the confused situation unchanged. It is significant that he should make no 
mention of smoking habits. An extended discussion of cancer of the 
oesophagus by Dr. J. G'uisez of Paris, at the University of London, in 1924, 
fails to mention tobacco as an exciting cause, although mentioning chronic 
irritation of alcoholic origin. Mention may be made of a statement by Ropke, 
a German authority, according to which there are twenty-three cases of 
cancer of the oesophagus in men to three in women, and that he believes that 
this disparity is due to the influence of alcohol and tobacco. With this state- 
ment I concur. 

In cancer of the larynx it is reasonably certain that smoking habits play 
an important part. In the British figures the mortality from cancer of the 
larynx is given as 3.17 per 100,000 for men and as 0.7 for women. Hence 
we have here the same decided disparity between the two sexes as observed 
m cancer of the ossophagus and buccal cavity. Many of those who have 
written on the subject have attributed to smoking habits direct causative 
results in cancer of the larynx but I am not aware of any exhaustive study 
from a statistical point of view. Most of the references available to me are 
of no particular value in supporting the conclusion one way or the other. 
I, however, can see no reason why the larynx should not be particularly 
susceptible to the irritating effects of tobacco smoking, granting that the 
latter is productive of cancerous affections. 

In cancer of the lungs the effects of tobacco smoking are more difficult 
to prove but there is not the slightest question of doubt as to the fact that 
those who practise inhaling certainly drive the smoke into the innermost 
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recesses of the lungs. The observed increase in cancer of the lungs during 
recent years is highly suggestive of its correlation to the immense spread 
of cigarette-smoking habits. In the English statistics the mortality from 
cancer of the lungs for 1927 was at the rate of 26.8 for men and 9.7 for 
women. Here, again the disparity in sex susceptibility is highly suggestive 
of smoking habits a^ a causative factor. But cancer of the lungs has been 
attributed to a' variety of modern conditions which may account more or 
less for the observed increase which cannot be entirely, at least, attributed 
to better diagnosis. In England and Wales cancer of the lungs has increased 
in males from 0.2 during tiic ten years ending with 1910 to 26.8 during the 
year 1927. In females the rate has increased during the same period from 
7.0 to 9.7. Yet smoking habits have proportionately increased faster among 
women during recent years than among men. But the fact must not be 
lost sight of that the injurious’ effects of tobacco smoking in their relation 
to cancer probably require quite a long period of time to become noticeable. 
Since I have dealt with the question of cancer of the lungs in a separate 
discussion published in the American Journal of Tuberculosis, I will not 
enlarge upon it on this occasion, except to say that personally I am strongly 
of the opinion that a relation between the increase in smoking habits and 
cancer of the lungs may safely be assumed to exist. I have never been 
inclined to accept the view that the increase in lung cancers during recent 
years is chiefly attributable to the after-effects of the influenza epidemic. 
As observed in the Journal of the American Medical Association of February 
13, 1926, the clinical records in a large proportion of the investigated cases 
did not show any history of influenza. 

How far smoking habits may affect other organs and parts in their specific 
liability to cancerous affections involves difficulties which do not admit of 
being dealt with on this occasion. I am full well aware that there are those 
who maintain that the increase in cancer of the stomach bears some rela- 
tionship to smoking habits. 

Lickint, among others, has advanced the following conclusion : “Nicotin 
decreases the action of pepsin and of rennet. Potassium sulphoc3'anate, 
found in excess in the saliva of smokers, has an inhibiting effect on protein 
digestion. In chronic smokers, the peristalsis is first increased, late'r 
decreased.” He therefore believes: “Tobacco may play an etiologic role in 
neuroses of the stomach, in disturbances of its secretory function, in gastritis, 
aud even in ulcer and cancer.” 

But so many factors enter into gastric cancers that it is extremely difficult 
to isolate the pronounced effects of any one particular factor in a satisfactory 
manner. I shall presently consider some more extended observations of 
Lickint in his most recent contribution to the Journal of the German Society 
for Cancer Research in which he covers the entire field, although in rather 
a superficial manner, but amplified by a large number of references extremely 
useful to the research student. 

Before I consider these observations I would like to emphasize briefly 
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certain additional aspects of the cancer problem generally overlooked. The 
natural duration of cancer has been subject to much discussion though rarely 
dealt with on the basis of adequate data. In the nature of the case the 
natural or known duration of the disease can at best represent but a scientific 
guess upon a more or less confused state of facts. The onset of cancer is 
too obscure in the human body to permit of being determined, except in rare 
cases of trauma, with absolute precision. I have therefore, used the term 
“known duration of cancer” as given on the death certificate by the attending 
physician. Since cancer is not a painful disease at the onset, more or less 
conjecture enters into every individual determination of disease duration. 
In my San Francisco Cancer Survey I have tabulated the known duration 
of the disease for a large number of organs and parts and in most cases on 
the basis of a fairly large number of observed cases. Selecting fourteen 
different organs and parts for purposes of comparison, the known duration 
of the disease in all my tabulated deaths for different localities and sections 
of the country, including eight years of observations in San Francisco, has 
been as follows : The known duration, previous to death in males, was longest 
in cancer of the lip, or 25.1 months. This was followed by cancer of the 
prostate with 20.3 months and cancer of the bladder with 17.5 months. It 
was 16 months in cancer of the rectum, 14.9 in cancer of the tongue, 14.9 in 
cancer of the liver, 13.9 in cancer of the intestines, 13.6 in cancer of the jaw, 
and the same or 13.6 months in cancer of the stomach, 12.8 in cancer of the 
larynx, lo.i in cancer of the lungs, 9.3 in cancer of the oesophagus and 9.0 in 
cancer of the pancreas. 

These are the statistics for male deaths only for American cities. For 
certain Canadian Provinces and cities the results on the whole fairly conform 
to those for the United States, particularly cancer of the lip, which shows 
an average known duration of 26.7 months, followed by cancer of the bladder 
with 18.5 months. But the Canadian returns are numerically less trust- 
worthy. Hence in estimating the effects of the growth of tobacco smoking, 
some allowance must be made for the probably much longer natural duration 
in cancer of the lips, as, for example, compared with cancer of the tongue, 
oesophagus and the lungs. But in any event, the known duration of the 
disease before death is at best but a mattpr 'of conjecture however well 
statistically established. The known duration of the disease previous to death 
must not be confused with the known duration previous to the time the 
patient received his first medical attention. It would seem, however, that 
the duration in no case is sufficiently long to offset the prodigious rise in 
tobacco consumption in this country during recent years. 

In an address on “The Causal and Formal Genesis of Cancer,” read by 
Doctor Ewing at the London Cancer Conference in 1928, occurs the remark : 
“One will hardly err in accepting the conclusion of the older clinicians that 
cancer of the mouth would disappear if tobacco, bad teeth, and syphilis could 
be eliminated.” In his earlier address at the Mohonk Conference in 1926 
Doctor Ewing said : “Among preventable cancers the most obvious is the 
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intra-oral group. It has long been known that cancers of the lip, mouth, 
tongue and tonsil are due to bad teeth, tobacco and syphilis and the importance 
is, I think, in the order named. Experience in a large clinic for these diseases 
reveals, on the average, an astonishing degree of irritation due to these 
factors.” And in continuation, “Cancer of the lip is nearly always caused 
by the irritation of tobacco hut a iiromincnt predisposing factor is scborrhceic 
dermatitis and. inflammation of the vermilion border. . . . The use and 
especially the abuse of tobacco must be charged with a large share in the 
production of intra-oral cancer as well as of cancer of the larynx and probably 
of the oesophagus.” Finally he remarks : “One may hardly aim to eliminate 
the tobacco habit, but cancer propaganda should emphasize the danger signs 
that go with it.” 

While there is apparently a reasonable consensus of qualified opinion 
as to the ijjjiirious effects of heavj' smoking habits, no light is thrown upon 
the real nature of the problem as modified by various considerations to 
which I have drawn attention at the outset, for the changes in smoking 
habits have introduced forces, the effect of which it is difficult, if not impos- 
sible, to measure. Dr. W. Blair Bell, of Liverj)ool, for example, has expressed 
the opinion : “Cigarettes, without holders, and cigars were not so dangerous, 
because they were held in all parts of the mouth. But in the case of pipes 
and cigarette-holders it was found that the stem could be held in the mouth 
most comfortably in one particular position. The result was that over a 
period of years a hot stream of smoke was directed on to a particular part 
of the mouth or tongue, producing an irritant sufficient to account for the 
precancerous condition.” The habit of using cigarette-holders as yet is rather 
rare. Most men smoke cigarettes without holders, but in many cases they 
smoke the cigarette too near to the mouth so that a burning sensation can 
be distinctly felt. In the case of cigarette-holders there is much variety of 
varying degrees of .heat conductivity. The difficulty with many cigarette- 
holders is that they permit the cigarette to be smoked to the very limit of 
combustion, thus probably increasing the degree of heat which reaches the 
membranes of the buccal cavity, much more so than in ordinary cigarette- 
smoking habits. Unless regard is paid to this factor a correct answer to the 
question as to how far smoking habits are causative factors in buccal cavity 
cancers, or cancers of the oesophagus and larynx, as well as of the lungs, 
is not likely to be forthcoming. But there is the further implication of most 
of the authorities, that in the absence of syphilis, and in the absence of serious 
dental defects, smoking habits, even if carried to excess, are much less liable 
to produce cancers than in the presence of the conditions just mentioned. 
Thus Sir Bruce-Porter gives expression to the view that: 

If you use tobacco in moderation, it is not going to do you any harm. Some people 
cannot smoke and they should leave tobacco alone. If you can prevent boys from four- 
teen to eighteen smoking, you will be doing a good thing, and then you can let them 
smoke from eighteen to eighty. Tobacco is an extraordinary comfort to a great many 
people, who should not be terrified from enjoying one of the few joys that remained to 
people of advanced years. Extremes should be avoided in either direction. 
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Moderation in smoking, commenced in adult life and carried on with 
reasonable safeguards is, in all probability, free from serious danger, par- 
ticularly in the absence of syphilis and dental impairments. If this were 
not so, the immense increase in cigarette. smoking would unquestionably have 
been productive of a decided increase in cancers of the specific organs and 
parts most affected by smoking habits. I will review once more some of the 
evidence as to smoking habits which have a direct bearing upon fluctations 
in the cancer death rate. Heavy pipe and cigar smoking has materially 
diminished during the last decade. The amount of tobacco used for smoking 
purposes has increased only from 228,000,000 pounds in 1919 to 231,000,000 
pounds in 1928 regardless of the very substantial increase in the meantime. 
Consumption of chewing tobacco has materially diminished, particularly plug 
tobacco, from 141,000,000 pounds in 1919 to 100,000,000 in 1928. Curiously 
enough, however, the use of snuff has increased from 35,000,000 pounds in 
1919 to 40,000,000 in 1928. Heavy cigar smoking has diminished from 

7.000. 000.000 in 1918 to 6,400,000,000 in 1928. Light cigar smoking has 
diminished from 700,000,000 in 1919 to 415,000,000 in 1928. The con- 
sumption of heavy cigarettes has diminished from 32,000,000 to 10,500,000, 
but the consumption of light cigarettes, or those weighing not more than 
three pounds per 1,000, has increased from 53,000,000,000 in 1919 to 

108.000. 000.000 in 1928. In other words thi<^ enormous increase in smoking 
habits has not been accompanied by an equal increase in tobacco consumption. 
The total amount consumed has increased only from 648,000,000 pounds in 
1919 to 754,000,000 pounds in 1928. 

Much to my regret I am unable to give absolutely trustworthy data on 
per capita consumption of different countries, being of the opinion that most 
of the published statistics fall short of intrinsic accuracy, in view of the 
confusion of terms. The N orzvegian International Yearbook for 1928, for 
example, gives the per capita consumption of tobacco for the United States 
as having been 3 kilograms in 1913 and only 2.7 kilograms in 1927. But I 
do not think this is in strict conformity to the facts. But this consumption 
is the highest given for any countr}'^ in the world tabulated by the Norwegian 
government, except Holland, which shows a per capita consumption of 3.5 
kilograms in 1913 and 3.2 kilograms in 1926. Yet these two countries have 
by no means the highest proportionate figures for cancers of the buccal 
cavity, which are exceeded by those of England and Wales. Unfortunately, 
the tabulation does not include statistics for Cuba, which shows the highest 
proportion of deaths from cancer of the buccal cavity of the various countries 
dealt with previously, nor for Mexico City and Spain. However, the data 
on the subject are highly suggestive of the value of a thoroughly specialized 
study on the whole question which must needs profoundly affect the world’s 
population addicted to smoking habits. In its last analysis, the actual number 
of persons who suffer from cancerous affections as the result of tobacco 
smoking is but a small proportion of those who actually practise the habit, 
yet the situation is sufficiently serious to demand public education along the 
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line of least liability, since the habit once acquired is very difficult to be 
gotten rid of. 

The whole question of tobacco smoking as a causative factor in cancer has 
very recently been reviewed by Dr. Fritz Lickint, of the City Hospital of 
Kuckwald, Chemnitz, published in the Proceedings of the German Society 
for Cancer Research, 1929 (vol. xxx. Part 4). Doctor Lickint reviews the 
entire literature on the subject, quoting 167 authorities, suggestive of the 
vast amount of attention that has been given to the subject, but regrettably, 
in most cases limited to individual objective findings in a comparatively 
small number of cases. Lickint, however, arrives at the correct conclusion 
that the irritating factor of tobacco and tobacco smoking is a complex one. 
For aside from chemical effects, there are mechanical and caloric effects of 
smoking which cannot be ignored. He reports results of animal experimen- 
tations of great interest but too technical to be reviewed on this occasion. 
He makes one important observation and that is the absolute absence of 
skin cancers of the hands and fingers as the result of cigarette-smoking 
habits particularly in the manipulation of tobacco during manufacturing 
processes. According to the most recent statistics by Dublin on “The Causes 
of Death by Occupation,” published in February, 1930, by the United States 
Bureau of Labor Statistics, cigar smokers and tobacco workers show a 
standardized relative index of cancer of 118. 

Lickint confirms the observation that pipe smokers and hea^^' cigar smok- 
ers generally suffer most from cancer of the lower lip, which may be accepted 
as conclusive evidence of cause and effect. He draws attention to the prac- 
tical absence of lip cancers in glass blowers and musicians using metal instru- 
ments which must involve a considerable degree of lip irritation. He includes 
some extremely interesting temperature observations on cigarette smoking 
which are also too technical to be enlarged upon but which are suggestive 
of a direction in which further research would be extremely valuable. He 
arrives at the same conclusion as Ewing that the discontinuance of smoking 
habits would unquestionably result in the disappearance of many of the 
cancers to which men at the present time are curiously liable. Lickint also 
endorses the view that syphilis and cancer of the tongue are in most cases 
closely associated and that syphilitics should absolutely discontinue smoking 
habits. He goes further, however, and attributes a certain proportion of 
deaths from cancer of the stomach to smoking habits, and of being particu- 
larly productive of ulcers of the stomach on the part of those who practise 
the habit of smoke inhalation. He agrees that smoking habits have a close 
relation to bronchial and lung cancers, attributing the increase in this form 
of cancer to smoking habits, particularly cigarette-smoking habits during 
recent years. 

Summarizing the foregoing rather extended observations on one of the 
most important phases of the cancer problem, the following conclusions would 
seem admissible: 
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1. Smoking habits unquestionably increase the liability to cancer of the 
mouth, the throat, the oesophagus, the larynx and the lungs. 

2. The change in the cancer death rate during recent years has not, how- 
ever, been at all disproportionate to the enormous increase in cigarette-smok- 
ing habits, which have replaced the older method of smoking, unquestionably 
more injurious than the smoking of cigarettes. 

3. The problem is complicated by other factors, particularly syphilis and 
defective dental conditions, ,in the absence of which, smoking habits are 
much less likely to result in cancerous affections. 

4. The increase in cancer of the lungs observed in this and many other 
countries, is, in all probability, to a certain extent directly traceable to the 
more common practice of cigarette smoking and the inhalation of cigarette 
smoke. The latter practice unquestionably increases the danger of can- 
cer development. 

5. In the absence of other predisposing conditions, extreme moderation 
in smoking habits would certainly be advisable. Likewise attention requires 
to be given to the use of cigarette-holders and cigar-holders of a high degree 
of conductivity which must needs increase the liability to cancerous affections. 

6. Finally something should be said as to the gross amount of air pollu- 
tion as the result of almost universal smoking habits, which may in some 
cases injuriously affect non-smokers who are the victims of conditions over 
which they have little control. This observation applies particularly to the 
development of cancer of the lungs which occur among women, as well as 
among men, and frequently among those who are not smokers. 

Even the most exhaustive study of the present state of knowledge regard- 
ing smoking habits in their relation to cancer leaves many of the most 
important questions unanswered. There is, therefore, the utmost urgency 
for qualified research into what is still a rather obscure aspect of the larger 
problem of cancer control, and it is to be hoped that the present study will 
be of some aid in this direction and stimulate more qualified research work- 
ers to subject the data and conclusions to a competent analysis. 
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TUB ]0Vn)KNCK OF LYMPHANGITIS IN PAPILLOMATA 

By W. Sampson Handlky, ]M.D. 

OK London’, Engoand 

SrilOF.ON- TO THE MI(»nl,ESi;X TIom-lTAt, 

In laying before my American colleagues some further evidence in favor 
of the view of the origin of cancer Avith which my name is associated, the 
view, namely, that cancer is a product of lymph-stasis, I desire not only to 
do honor to the great master of morbid histology to whom this volume is a 
tribute hut also to give an additional proof, if such were needed, of the unex- 
hausted possibilities of the study to which he has given his life. In the 
earlier part of my professional career morbid histology — in England at any 
rate — was regarded as vieux jcu, an exhausted and closed subject completely 
embodied in textbooks and from which nothing more could he hoped. The 
revival of interest in it has of late made great progress, and it is now holding 
its own with its younger rivals in the field of pathology such as bacteriology 
and bio-chemistry, and is advancing h}' equal steps with them. It is claiming, 
as much as other branches of pathology, the exclusive devotion of able young 
men, though in many universities and medical schools it is still inadequately 
recognized and endowed. It cannot be doubted that the improved position 
of the subject is largely due to Professor Ewing and to that great piece of 
organization, his work on “Neoplastic Diseases.” 

The evidence that cancer arises in districts where for long years there 
has been a local lymph-stasis, impairing the nutrition of the cells, was first 
stated in a paper read before the Interstate Post-graduate Convention at 
Cleveland in 1926.* On that occasion I was able only to state the subject in 
its bare outlines, and though I haA’e returned to it since in an address given in 
Wellington, New Zealand, last year,f and in a recent Hunterian lecture, at 
present unpublished, given at the Royal College of Surgeons of England, 
there is still much to be said upon it. Nothing has encouraged me to pursue 
the subject so much as a letter received from the senior surgeon of the world. 
Professor W. W. Keen, in which he says, “I have just read your very inter- 
esting address on ‘Lymph-stasis the Precursor of Cancer.’ It appeals to me 
as the most reasonable and almost certain paper on the origin of cancer that 
I have ever seen. All others are guess work. Here is a series of facts — 
observations which cannot be disputed. I hope you will follow it up and be 
able to establish the doctrine on most solid ground. I think it gives us more 
nearly the origin of cancer than any other paper I have seen. Whether we 
can do anything to prevent or remedy the stasis of the lymph or not is the 
next question. If we can we can possibly prevent cancer.” 

* Handley, W. Sampson : Lymphatic Obstruction as a Factor in the Causation of 
Cancer, Transactions of Interstate Post Graduate Assembly, p. 117, Cleveland, 1926. 

t Lymph-stasis the Precursor of Cancer. Brit. Med. Journ., October S, 1929. 
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Since m^iiy of the readers of this paper may not have met with my previous 
papers it will be necessary very briefly to restate my theory and the evidence 
upon which it is based. It is universally recognized that chronic irritation is 
a general, though not a universal precursor of cancer. It is necessary to use 
the vague word irritation because there is no specificity about the cancer- 
inducing irritants. They may be physical, chemical, parasitic or bacterial, 
and in a given area the nature of the cancer induced does not vary with the 
nature of the irritant employed. It has generally been thought hitherto that 
the irritant acts directly upon the cells which become cancerous, but no 
explanation or analysis of the “cancerogenic” effect has hitherto been 
attempted successfully. It is obviously just as likely that the effect may 
really be primarily an effect upon the environment of the future cancer cells. 
A study of the evidence leads directly to this conclusion, though it does not 
exclude the possibility of a concomitant direct irritation of the epithelial cells. 

In this regard the chain of evidence is complete for one variety of cancer, 
namely lupus carcinoma. This is often erroneously thought to be an X-ray 
cancer, the result of overradiation. That this is not the case is shown by the 
fact that lupus cancer was fully recognized before 1895, the year in which 
X-rays were discovered. In a paper published in 1925* I showed that tuber- 
culous lupus is essentially a chronic tuberculous lymphangitis of the lymphatic 
system of the skin. For years the epithelium in lupus plays only a passive 
role. It may be destroyed as in ulcerative lupus, but in the non-ulcerative 
form of lupus it gives no particular early sign of reaction. 

At the edge of an area of non-ulcerative lupus the earliest change seen is 
that the lymphatic vessel of each papilla is replaced by a solid cord of 
proliferated endothelial cells. The lymphatic can easily be recognized from 
its position because, as I have shown, a lymphatic vessel is the axial structure 
around which the papilla is built. 

The blocking of this central lymphatic is followed by an increase in size 
of the papilla both in length, and as far as the surrounding papillae will allow, 
of breadth. As the section is traced from the periphery toward the centre of 
the area of lupus the papillae gradually increase in length up to five or ten 
times the normal. In typical warty lupus {lupus verrucosus) the hypertrophy 
of the papillae may attain an even greater degree. The appearance of cancer 
upon -an area of old lupus is invariably preceded by such local warty thick- 
enings of the epithelium. Having demonstrated that proliferative lymphangitis 
IS present beyond the apparent edge of an area of non-ulcerative lupus, and 
that its appearance is followed by gradual papillary hypertrophy, I considered 
it a fair inference that the h3fpertrophy was a result of the lymphatic obstruc- 
tion. That inference is irresistible when one considers the pathology of 
elephantiasis, with its great thickening of the subcutaneous tissue and its 
papillary hypertrophies ; undoubtedly due to lymphatic obstruction. 

I have thus described the effects of obstruction of a papillary lymphatic; 

* Handle}', W. Sampson: Lupus in its Surgical Aspects. Axx.\ls or Sci'gfrv, 
January, 1925. 
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The papilla is a little physiological engine. From its blood capillaries there exudes 
into its connective tissue spaces a constant nutritive stream of diluted blood plasma at a 
certain pressure. The excess of fluid is removed and the equilibrium maintained by the 
drainage action of the central lymphatic. Block this lymphatic and what will happen? 
The first effect wdll be a rise in the pressure in the intercellular spaces of tlie papilla, 
and on ordinary hydraulic principles the papilla will increase in size until the inter- 
cellular pressure is equal to the pressure in the capillary blood-vessels. A second effect 
will be overmUrition and consequent proliferation of the papilla itself and of the over- 
lying epithelium. But tlie most important effect of ail for our present purpose remains 
to be considered. In the normal papilla a constant stream of blood fluid, along with 
lymphocj'tes, is exuding from the capillaries and passing away by the lymphatic. As 
soon as the lymphatic is blocked, stasis occurs and tlie flow of frcsli blood fluid through 
the papilla is arrested or greatly retarded, even though just as much blood may be 
passing through its blood capillaries. Two consequences are inevitable: the supply of 
oxygen to the tissues of the papilla, to its epithelium as well as to its connective tissue, 
w’ill be much reduced; furthermore, the supply of hormones to the cells of the papilla 
will be cut off or greatly diminished. In this connection I use the term "hormone” perhaps 
somewhat loosely, to signify those products of the rest of the cells of the body which 
are necessary to the well-being of the cells of the papilla we arc considering. Here, I 
think, we approach the crux of the problem. 

Local lymphatic stasis brings about a definite rupture of the contract in virtue of 
which the unicellular organism originally forswore its egotism and became a social unit. 
Or, in the terms of biochemistry, the epithelium covering the papilla is deprived of the 
supply of growth-inhibiting substance, which in a well-conducted cell community is cir- 
culated to every cell. 

I have shown that local lymphatic obstruction must seriously reduce the supply of 
oxygen to the epithelium of the blocked papilla. It would not be surprising if, in the 
course of years, the affected epithelium, adapting itself to meet this difliculty, should 
acquire a type of metabolism in which oxygenation played a relatively subordinate part. 
Warburg has recently brought forward strong evidence that the carcinoma cell, as 
compared with the normal epithelial cell, is an anaerobe, deriving most of its eiiergj' 
from the hydrolysis of sugar into lactic acid, and relatively little from oxidation. This 
remarkable fact is in exact accord with the theory of the origin of cancer which I am 
presenting to you. It must not be forgotten that in dealing with such a complex matter 
as the origin of cancer, direct proof is, in the earlier stages, not to be expected. All 
that can be hoped is to fit together the isolated facts into a coherent pattern. 

In remarkable accord with the view that lymph-stasis is the great general 
physiological factor which lays the foundations of cancer, is the flood of 
evidence coming from many quarters that papilloma or adenoma is the pre- 
cursor of carcinoma of every variety. This is universally the case in the 
occupation cancers such as sweep's and paraffln cancer, in cancer due to para- 
sites such as gongylonema (Fibiger) or bilharzia, in the experimental cancers 
due to tar or X-rays, and evidence is continually increasing that large clinical 
categories of cancer, such as cervical cancer (Bonney), breast cancer (Cheatle 
and Handley), rectal cancer (Mummery and Dukes) and gastric cancer 
(Menetrier), are preceded by papillomata or adenomata. 

If, as I maintain, the papilloma or papillary adenoma is the characteristic 
product of local lymphatic obstruction, we are getting near to the conclusion 
that all carcinomas are the result of local lymphatic obstruction. The mys- 
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terious action of such varied chronic irritants all producing the same final 
result receives for the first time an intelligible explanation. They act by 
setting up a local chronic obstructive lymphangitis of the part to which they 
are applied, which leads after a time to the production of warts, or adenomata, 
and after a further interval to the genesis of a carcinoma. Congenital mal- 
formation of lymphatics, seen in moles or naevi, also produces lymph-stasis, 
warts and sometimes carcinoma. 

Such in the baldest outline is the lymph-stasis theory of cancer. In the 
present paper I intend to deal with only one small branch of the subject. If 
papillomata are the product of obstructive lymphangitis or of lymphatic mal- 
development it should be possible in sections of warts to demonstrate the 
process at work, and I wish to present the evidence that such, in fact, is 
the case. 

Common Warts . — If papillomata are due to blocking of the papillary 
lymphatic, an infective lymphangitis is likely to be by far the most frequent 



Fig. I. — X ss. Section of a melanotic wart, or 
warty mole from the collection of Dr. Ernest Shaw, 
to demonstrate the origin of lymph-stasis and papil- 
lary hypertrophy from lymphatic malformation of 
congenital origin. 

The papilla: are greatly hypertrophied and the 
epithelial layer shows cell nests, but there is no 
malignant change. The superficial layer of the 
dermis — its lymphatic zone — is occupied by a richly 
nucleated band of nsevus cells. This band shows 
vertical prolongations of similar tissue occupying 
the axis of many of the papills, but not quite 
reaching the epithelium. It js inferred that the 
njevus cells are derived from irregular prolifera- 
tion _ of the lymphatic endothelium, since a lym- 
phatic vessel normally occupies the axis of each 
papilla. At one point. A, in the figure, a_ lymphatic 
vessel with an open lumen is in continuity with a 
solid string of naavus cells. 



Fig. 2. — X 100. A highly magnified 
photograph of two of the papilla: from the 
preceding figure. Both are occupied by axial 
lines of naevus cells continuous with the band 
of nsevus cells in the superficial dermis. At A 
the line of nrevus cells possesses a distinct 
lumen. This lumen and the axial position of 
the line of na:vus cells proves its origin from 
the papillary lymphatic by proliferation of the 
lymphatic endothelium. 


cause of common warts. Topley and Wilson* state that numerous workers 
have recorded evidence which suggests that they are infectious. Jadassohn 
(1896) found that they could be produced in human beings by experimental 
inoculation. Wile and Kingery (1921) were able to produce warts in human 
beings with a Berkefeld filtrate of ground-up wart material by intracutaneou.'^ 
inoculation. It should be noted that the successful method of infection is 

* Topley and Wilson: Principles of Bacteriology and Immunity, vol. xi, p. 12 A 7 , 
Arnold, 1929. 
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identical in principle with the accepted method for artificial injection of 
the skin-lymphatics. 

The linear arrangement frequently seen in warts of the hand suggests that, 
reaching the lymphatic system at one point, the infection may travel some 
distance along the trunk lymphatics, coming up to the surface and causing 
warts along the course of the infected vessel, 

Borst (“Die Lchrc von cler GcsduvitUcn”) emphasizes the role played by irritation 
in the causation of papilloma, so that some of them arc rightly described as inflammatory, 
especially the warts seen on tiic skin and mneons membrane in the neighborliood of 
ciironic tilccrs or .scars, c.r/,, in the larynx, and in tnbcrcniotis and syphilitic affections of 
the intestine. Papilloma of the bladder in aniline workers is ascribed to chemical irri- 
tation, and chronic inflammation of the bladder in gonorrhcea, stone and ciironic cystitis 
are often associated with papillomata. That dcvelo])mental conditions also play a part 
in causation is indicated hy the occasional occurrence of congenital papilloma in the 
bladder, the larynx and the trachea. Parasitic infections, r.r/., coccidiosis of the bilc- 
ducts, may also produce papillomata. Papillomata arc likely to recur after removal. 



Fig. .1. — X 40. Section of an ordinary wart of 
the skin sliowitiR lynijilianKitis. Note cspcciallv at 
A two proliferated papillary lymphatics uniting: in a 
characteristic Y-shaped junction. Other papilla:, 
BB, also show blocked central lymphatics. The 
dermis beneath is occupied by a reticulinn of cellu- 
lar lines, exactly similar to those seen in tubercu- 
lous lymphangitis. From a specimen lent by Dr. 
Ernest Shaw. 



Fig. 4. — X too is a highly magnified portion 
of the preceding figure and shows the charac- 
teristic proliferative lymphangitis which has led 
to the blocking of the lymphatics of the papilte. 
Note that the stalk of the Y-'-haped lymph.atic 
junction is directed a'cay from the surface of 
the skin, a characteristic point of distinction 
from excretory ducts of the cutaneous glands. 


Borst considers that a papilloma which becomes malignant is from its beginning malignant, 
but this line of argument is contradicted by innumerable clinical e-xperiences of simple 
papillomata first showing malignancy after many years. The recurrence of papillomata 
is more simply explained as due to persistent residual infection of the lymph-vessels 
of the part. 

Borst, in describing warts, refers to the appearances in the dermis as follows: “An 
inflammatory cell-infiltration of the papilla: and of the underlying connective tissue of 
the corium is present,” but he gives no explanation of these appearances, nor any desenp; 
tion of the peculiarities which indicate that the infiltration is due to a lymphangitis. - • 


It is evident that if papilloma is due to obliterative lymphangitis some 
sections of warts should exhibit evidence of the process, though in others 
fibrotic processes might have obliterated the evidence. In order to investigate 
this question I asked my friend Dr. Ernest Shaw to allow me to inspect his 
collection of sections of warts and warty moles. In ten out of the eleven 
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sections available the evidence of a proliferative lymphangitis appeared quite 
unmistakable. Axial lines of granulation tissue were seen in the centre of 
the papillae, sometimes uniting below the papillae in a characteristic manner, 
and similar branching lines of granulation tissue derived from the prolifera- 
tion of lymphatic endothelium, occupied the’lymphatic zone, i.e., the superficial 
third, of the dermis. 

These appearances are characteristic, but the fact will perhaps not be 
generally admitted until histologists have become more familiar with the 
lymphatic arrangements of the skin. It is a remarkable fact that I have found 
no reference anywhere to the occurrence of lymphangitis in connection with 
papillomata, but anyone who looks for the association with an open mind will 
find it. That cutaneous moles are localized areas of congenital lymphatic 
malformation is the view of von Recklinghausen and other good authorities. 
Figs. I to 4 illustrate the character of the evidence of lymphatic malformation 
and lymphangitis found in sections of warts. 
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ERZEUGUNG VON BOSARTIGEN TUMOREN DURCH EINSPRIT- 
ZEN VON MILZBREI UND BLUT VON TUMORTRAGENDEN 

RATTEN UND MAUSEN 

Von F. Blumenthal, M.D. und H.vns Auler M.D. 

Beultn, Gehmany 

AVS DE.M nNIVEHSITATS-INSTlTUT fOr KREnSFORSCIIUNO, DERLtN 

Auf der Konferenz der Leeuwenhoek-Vereinigiing in Paris teilte Fichera 
mit, dass es ihm gelungen sei, mit Blut, Milzbrei und Organausziigen von 
Ratten und Mausen, die mit Carcinoni und Sarkom behaftet waren, wieder 
Geschwiilste zu erzeugen, die histologisch den Geschwiilsten glichen, die die 
Tiere batten. 

Durch diese Versuche sind die friiheren Versuche von uns — Tumor- 
erzeugung durch Milczrei von Tumortieren — bestatigt, ebenso unsere 
Versuche, mit Blut Geschwiilste zu erzeugen, was kurze Zeit spater auch 
Lipschiitz und einem japanischeh Forscher gelungen war. 

Da in der Zwischenzeit von Woglom bei den Versuchen, an der Ratte 
mit Milzbrei von Tumortieren wieder Tumor en zu erzeugen, nur negative 
Resultate erzielt wurden, so haben wir unsere Versuche mit Milzbrei wieder 
aufgenommen. 

Es ist uns auch neuerdings wiederholt bei Tumortieren, die keine sicht- 
baren Metastasen hatten, gelungen, Tumoren bei Ratten und Mausen zu 
erzeugen, wenn wir Milzbrei von solchen Tumortieren nahmen, sowohl von 
Carcinom — wie Sarkomtieren. Nachdem diese Versuche von anderer Seite 
{Teutschldder Tinosri, Fichera) bestatigt wurden, diirfte wolil kein Zweifel 
mehr dariiber bestehen, dass mit Milzbrei und Blut auch von Tumortieren 
(Ratten und Mausen), die makroskopisch keine Metastasen enthalten, 
Geschwiilste erzeugt werden kdnnen. 

Immerhin bleibt der Einwand berechtigt, dass bei diesen makroskopisch 
metastasenfreien Tieren mikroskopisch schon Metastasen vorhanden sind, 
Oder dass einzelne Krebszellen in den Organen und im Blut zirkulierten. 
Wenn man das Letztere annimmt, so hat die Frage nicht etwa, wie man 
meinen konnte, ihr Interesse verloren, da die Entstehung von Krebs- 
geschwiilsten aus Krebszellen eine alte Erfahrungstatsache ist; sondern es 
wiirde dann sich darum handeln, warum eigentlich diese Entdeckung, dass 
mit dem Blut und dem Organbrei von Krebstieren Geschwiilste erzeugt wer- 
den kdnnen, nicht schon langst gemacht wurde, sondern im Gegenteil dies 
bisher als nicht mdglich gait, worauf Fichera in Paris besonders hinwies. 

Wir haben alle Miihe, mit Geschwulstbrei Tumoren zu erzeugen, wenn 
wir bei der Stiickchen-Impfmethode nicht genugend grosse Stiicke nehmen 
bezw. eine geniigende Menge Geschwulstbrei einspritzen. Selbst fiir das 
Rous-Sarkom hat Ernst Frank el nachgewiesen, dass man nicht unter eine 
gewisse Anzahl von Zellen heruntergehen darf, damit das Angehen von 
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Tumoren mit Zellen gelingt. Unsere Milzbrei und Blut versuche wiirden also, 
wenn man das positive Ergebniss auf wenige vorhandene Krebszellen 
zuriickfubren wollte bedeuten, dass Krebszellen in der Milz und im Blut in 
ganz minimaler Menge iinstande sind, Krebs zu erzeugen, d.h. dass also die 
Krebszelle in der Zirkulation weit virulenter ist als im Tumor selbst. Ferner 
batten diese Versuche gezeigt, dass, wenn wir die Tumorbildung auf das 
Vorhandensein von Krebszellen zuriickfubren, wir damit rechnen konnen, 
dass auch beim Menschen Zellen im Blute zirkulieren zu einer Zeit, wo wir 
klinisch nichts von Metastasen nachweisen konnen. Und es entsteht nun- 
melir die dringende Frage, ob solche Krebszellen nicht beim Menschen schon 
im Friihstadium in der Zirkulation vorhanden sind und ebenfalls virulenter 
sind als die Krebszellen im Tumor selbst. 

Die Entscheidung dieser Frage ist umso brennender, als, wie wir gesehen 
haben, ja gerade solche zirkulierenden Krebszellen besonders fahig zur 
Tumorbildung zu sein scheinen. Es entstehen also auch fiir den Fall, dass 
wir nur zirkulierende Krebszellen im Blut und im Gewebe nachgewiesen 
haben, wo wir sie bisher nicht vermuteten, nene wichtige Probleme, die wir 
noch genauer erforschen miissen. 

Andererseits aber sprechen unsere positiven Impfungen mit menschlicher 
Krebslymphe (Lymphe, Exsudat) an der Ratte gegen die Deutung, dass nur 
dann eine Uebertragung moglich ist, wenn Zellen im Blute sind, da es sich 
urn Tumorzellen einer anderen Spezies handelte. 

Es bleibt die Frage also offen, ob es iiberhaupt die Krebszelle ist, welche 
in diesem Falle die karzinogenen Eigenschaften ausiibt, und ob nicht vielmehr 
ein Krebsagens, wie beim Rous-Sarkom, die tumorbildenden Eigenschaften 
in der Zirkulation ausubt, und dass das Auffinden einzelner Krebszellen nur 
ein nebensachlicher Befund ist, da diese fiir die Krebsbildung nicht in Frage 
zu kommen brauchen. 

Bei unseren Arbeiten, mit Blut Tumoren zu erzeugen, haben wir uns 
auch mit der Frage beschaftigt, wie sich das Blut von Spontantumortieren 
verhalt. Bekanntlich sind Spontantumoren sehr schlecht iibertragbar, und 
wir hatten auch neulich wieder einen Spontantumor bei einer Mans an der 
Brust, der ebenfalls bei der Uebertragung anfangs sich bildende kleine 
Tumoren hervorrief, die spater aber zuriickgingen. Es war nun interessant, 
dass es mit dem Blute dieses Tieres gelang, unter lo Tieren 2mal Tumoren 
zu erzeugen, die weiter wuchsen und den Tod der Tiere zur Folge hatten 
und transplantabel waren. 

Es entstand weiter die Frage, an welche Elemente des Blutes die kanzero- 
genen Faktoren gekniipft sind. Wir haben schon in unserer ersten Arbeit 
uiitgeteilt, dass es fast nie gelingt, mit dem Serum Tumoren zu bekommen. 
Wir nehmen jetzt das Blut auS den Axillargefassen, reiben das z.T. geron- 
nene Blut sofort mit Kochsalzlosung an und spritzen es wieder ein. Jeder 
Versuch, das wirksame Prinzip von der Blutkorperchen zu isolieren, 
scheiterte. Es konnte immer nur dort gefunden werden, wo die Blutkorper- 
chen waren. 
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Wir haben dann weiter versucht, ob es nicbt moglich sei, das angenom- 
mene Krebsagens von der Krebsgeschwulst auf die Blutkdrperchen zu iiber- 
tragen. Aulcr bat Gescbwiilste init Kochsalzlosung zu einem Brei verrieben, 
dann diesen stark verdiinnten Gescbwulstbrei scharf zentrifugiert, sodass 
die dariiberstehende Fliissigkeit bei der Einspritzung keine Tumoren mehr 
gab, Setzte man nun dieser Fliissigkeit Blutkdrperchen hinzu, die aus nor- 
malem Blut isoliert waren und spritzte sie Versubstieren derselben Art, 
Mausen oder Ratten, ein, so entwickelten sich dieselben Tumoren wie der 
Tumor, aus dem der wasserige Auszug gemacht war. Diese Resultate waren 
allerdings nur positiv bei dem Mausesarkom S.37 und bei dem Rattensarkom 
Jensen ; sie waren immer negativ bei dem Ebrlich-Carcinom und bei dem 
Flexner-J obling-Carcinom. 

Wahrend dieser Versuche kam Aulcr auf die Idee, dem Jensentumor 
(Rattensarkom) Blutkdrperchen von einer normalen Maus hinzuzufugen 
und das Gemisch Alausen einzuspritzen. Die bei den Mausen entstandenen 
Tumoren konnten dreimal unter fitnf erzeugten Tumoren auf Mause weiter 
iibertragen werden, schon bis zur vierten Generation. Nur ganz im Anfang 
waren sie noch auf Ratten zuritck iibertragbar ; wenn sie dagegen eine 
gewisse Grdsse erreicht batten oder von der zweiter Generation ab, konnten 
sie nicbt mehr auf Ratten zuriick iibertragen werden. Auch diese Versuche 
gelangen nur bei dem Mausetumor S.37 und bei dem Jensen-Sarkom, bei 
dem Ehrlich-Mausecarcinom und bei dem Flexner-Jobling-Rattencarcinom 
gelangen' diese Versuche nicbt. 

Die Histologic der fiinf erzeugten Tumoren enhalt in alien Fallen der 
urspriinglichen Tumorart, d.h. es wurden immer Sarkome erzeugt; in drei 
Fallen waren es Spindelzellensarkome, in zwei Fallen bildeten sich dagegen 
Tumoren, welche mehr den Charakter von Endotheliomen batten. 
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jMULTIPLE myeloma 

By William B, Coley, M.D. 

OF New York, N. Y. 

The chief purpose in presenting this paper is not so much to report 
additional cases of a comparatively rare disease, but to try to throw some 
light upon the problem of treatment. 

That multiple myeloma is always fatal, and that no treatment is known 
of any value even in checking the progress of the disease, has been so uni- 
versally accepted that the question of treatment is scarcely referred to in 
the very considerable literature on the subject. 

According to Ewing^ these cases invariably have a fatal termination. 
But that multiple myeloma is, in most cases, highly sensitive to both the 
toxins of er3'’sipelas and Bacillus prodigiosus and to radiation, is, I believe, 
definitely established. Furthermore, the inhibitory action of these two agents 
is not only sufficient to cause great amelioration of the symptoms — in most 
cases but the disappearance of the tumors, in a few cases with apparently, 
a lasting cure of the disease. 

The most important case of our series is that of Dr. J. J. Thomas of Boston." 
Although published in the Boston Medical and Surgical Journal in 1901, and referred 
to in my publication of 1913,“ its real significance has never been recognized because the 
later histor}’' of the case has never been recorded in detail. It is a clear-cut case with 
the diagnosis well established bi' clinical and microscopical evidence. What makes it 
unique is the later historj'. At the time of Thomas’ report, only a few months had 
elapsed since the operation and the appearance of rapidly developing metastases to the 
ribs. It was stated that the patient was taking Coley’s toxins, and had shown improve- 
ment. As a matter of fact, the improvement continued. The toxin treatment was kept 
up, twice a week, for two years, under my direction. The patient made a complete 
recoverj', and remained well for five years Avhen he died of acute lobar pneumonia. 

So far as is known, this is the only case on record of a multiple myeloma that has 
recovered under any form of treatment, and the patient remained alive for five years, 
except the Gilmore case in which there was a difference of opinion in regard to the 
diagnosis. 

The Marine Hospital case of multiple metastatic myelosarcoma with extensive in- 
volvement of the bones and soft parts, reported by Christian and Palmer* is, in my 
opinion, a case of probable multiple mj^eloma primary in the tibia (see Case XIV). The 
microscopical diagnosis of Dr. Ewing Taylor was that of myelosarcoma concurred in 
by Doctors Ewing and Codman. Amputation at the thigh was performed in September, 
^925. Three months later extensive multiple metastases developed in the stump, 
inguinal glands, clavicles, skull, abdominal wall and elsewhere. All disappeared 
under prolonged toxin treatment, without radiation or other treatment ; the patient 
regained his lost weight of forty pounds and has remained in good health without 
evidence of a recurrence, up to the present time, more than four and one-half years 
since the b eginning of treatment.* 

* Doctor Wood states that microscopically it is a metastatic carcinoma. Diagnosis of 
multiple myeloma was made by Doctor McWhorter. 
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As further evidence of the inhibitory action of the toxins combined with 
irradiation, I might cite the case of Mrs. C. (see Case V) which is briefly 
as follows ; . 

A female, aged forty-four years, was brought to the Memorial Hospital in November, 
1928, from a home for incurables, after her condition had been pronounced hopeless by 
Dr. Howard Lilienthal. On examination I found a large tumor involving the upper third 
of the femur, with a pathological fracture; the disease invaded the sacrum; there was 

— j 





Fig. I. — Case V. Plasma-cell myeloma of femur and spine, 
paraplegia, and considerable loss of weight. I agreed with Doctor Lilienthal that the 
condition was hopeless. At the urgent request of the patient’s husband I consented to 
give her a brief course of toxin treatment and irradiation. The toxins alone were used 
at first, with marked improvement; at the end of three weeks, one radium pack was 
applied, with rapid and continuous improvement. In this case the original diagnosis of 
Doctor Ewing was that of endothelial myeloma, and the case was reported as such by 
Coley and Coley.® On reviewing the sections, recently. Doctor Ewing and Doctor 
Stewart, of the Memorial Hospital laboratory, have concluded that the case should be 
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classified as a plasma-cell m3'eloma. (Fig. 2.) No radiation had been applied to the 
spinal tumor, this tumor apparently disappearing under toxins alone as the patient com- 
pletely recovered from the paraplegia and had no return of it up to the time of her 
death, two years later, from metastases to the brain. I think there is every reason for 
believing that the result in this case might have been different had the toxin treatment 
been kept up for a longer period of time instead of being discontinued at the end of 
five months. 

Ill another case of plasma-cell myeloma, an apparent recovery has fol- 
lowed the use of irradiation when applied at the Memorial Hospital under 
the direction of Doctor Stone and Doctor Herendeen. 



Fig. 2. — Case V. Plasma-cell myeloma. 

L. C., female, aged fifty-two years, was admitted to the Memorial Hospital in 
August, 1926, with a history of having had shooting pains in her right leg for nearly 
three years. A rontgenographic diagnosis of osteitis fibrosa cystica, or giant-cell sarcoma, 
had been made. A biopsy was performed, revealing a tumor, the structure of which 
was typical of plasma-cell myeloma. Under irradiation at the Memorial Hospital she 
showed remarkable improvement, with almost complete restoration of function. When 
last heard from, more than three years later, she was able to get about comfortably, 
and was, apparently, free from all evidence of the disease. 

In another case, beginning as a solitary plasma-cell myeloma, the disease 
was almost completely controlled by radium-pack treatment, the patient 
remaining well for two years (see Case VI). 

J. K., male, aged fifty-eight years, whose first symptoms, pain and soreness around 
the greater trochanter, appeared in December, 1923. Numerous diagnoses were made 
from the clinical and rontgenographic evidence. Biopsj’’ revealed a typical plasma-cell 
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myeloma. There was a pathological fracture. The radium pack was applied by Doctor 
Stone, over three different areas. The patient remained well for two years when he 
developed multiple metastases; the disease progressed rapidly, causing death in a short 
time. 

Here, again, there can be no question of the value of irradiation in a 
case of definitely proven multiple myeloma. I believe if this treatment had 
been continued, supplemented by systemic toxins, it is not improbable that 
the disease might have been held under control for a longer period of time, 
possibly permanently. 

Frequency . — Multiple myeloma is a very rare disease. When Thomas 
reported his case before the American Neurological Association in 1901, 
he was able to find only nineteen cases in medical literature. In 1920 there 
were only 118 cases on record. The number has increased more rapidly 
in recent years, owing, in part, to the steadily growing interest in the study 
of bone tumors. Geschickter and Copeland, in their publication of 1928, in 
addition to describing the thirteen cases observed at the Johns Hopkins Hos- 
pital since it was founded, called attention to 425 additional cases that they 

had been able to find in the medical literature up to 
1927, and they have included in their paper a most 
valuable bibliography, giving the reference to 
these cases in the order of publication. 

Onset . — Multiple myeloma, in most cases be- 
gins with a fairly characteristic onset, without any 
known predisposing cause unless it be local trauma, 
which has been observed in about 20 per cent, of 
the cases. The patient complains of severe local- 
ized pain. The pain is usuall}’- intermittent m 
character, greatly aggravated by motion, and disap- 
pearing when the body or limb is at complete rest. 
This pain continues to increase in severity and is 
usually treated for neuritis of one of the long 
bones, for lumbago, or for rheumatism if in the 
spine. Loss of weight and anaemia often follow 
quickly. 

Clinical Appearance . — Multiple myeloma has 
certain very definite clinical characteristics which 
enable one to make a diagnosis in the majority of 
cases. These characteristics may be described 
as follows : 

riG 3 -Solitary plasma cdi I • Tjwnor.— A tumor originating in the caiicel- 

myeioma before treatment portion or in the marrow of a bone. 

2. Site . — Multiple myeloma has a predilection for certain bones, and the 
bones most often affected in the early stages of the disease are: the 
ribs, spine, humerus, femur, knee and pelvis. In our own series 
the disease was first noticed in the following bones: humerus, 2; 
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femur, 4 ; tibia, 2 ; spine and ribs, 3 ; ribs, i ; ribs and skull, i ; ilium 
and tibia, i ; clavicle and ribs, i. 

In three cases a diagnosis of solitary plasma-cell myeloma was 
made. 

3. Multiple Involvement. — While this may not be observed in the early 

stages of the disease, multiple foci are soon discovered which may 
have existed from the very beginning. 

4. Pathological Fracture. — The lesions are characterized by bone destruc- 

tion with a complete absence of new bone formation. This destruc- 
tive process proceeds rapidly so that in many instances a pathological 
fracture may occur within two or three weeks of the first symptom 
(localized pain). 

In our own series, a pathological fracture was observed in 50 
per cent, of the cases. This is slightly higher than has been found 
in any other form of bone neoplasm.*^ In the Johns Hopkins series, 
a pathological fracture was noted in 62 per cent, of the cases. 

5. Paraplegia. — Early paraplegia occurs in cases in which the spine is 

involved. In these cases we may find a distinct kyphosis (observed 
in two of our cases). There may be varying stages of scoliosis or 
lordosis, and even a marked shortening of the spine due to disin- 
tegration and collapse of the vertebra. Paraplegia was noticed in 
40 per cent, of our own series. The disease develops very slowly. 
It is characterized first by weakness in the legs, increasing difficulty 
in urinating, Babinski’s sign, and finally, definite paraplegia. 

6. Bence-Jones Bodies. — The presence of Bence-Jones bodies has been 

observed in about 8 per cent, of all cases. While this condition 
may be associated with other diseases, it is of great diagnostic 
significance in multiple myeloma, especially in the presence of multi- 
ple lesions of bone with the clinical and rontgenographic features 
of multiple myeloma. 

7. Nephritis. — While changes in the kidney were noticed in 70 per cent. 

of the Johns Hopkins series, chronic nephritis has not, by any 
means, been constant in our own series. 

8. Backache. — Severe backache is always present in cases in which the 

spine is involved, but in other cases localized pain, greatly exag- 
gerated by muscular strain, is the first symptom. 

Rontgenographic Appearance. — The rontgen-ray will usually reveal fea- 
tures which, while not absolutely pathognomonic, still point strongly to a 
diagnosis of multiple myeloma. These features include sharply localized 
areas of bone destruction in a number of different bones. They often have 
a “punched out” appearance. If the ribs are involved, there may be a large 
number of areas of destruction giving a distinct mottled appearance. The 
bones most frequently affected are the ribs, the spine, the skull, and, less 
often, the long bones. 

6 
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If the disease starts in one of the long bones, first as a solitary lesion, 
a plasma-cell myeloma, the rontgenogram may closely resemble that of an 
edothelial myeloma. This resemblance applies to the microscopic picture 
as well. 

Clinical Course . — The clinical course depends much upon the locality of 
the disease, in other words, upon the bones affected. The solitary plasma- 
cell myeloma which, in some cases, especially those of the humerus, closely 
resembles a cyst or a giant-cell tumor, cannot be differentiated from an 
endothelial myeloma. In these cases, early pathological fracture is the rule. 
According to Geschickter and Copeland, 6o per cent, show a thoracic deform- 
ity, often being mistaken for Paget’s disease or osteitis fibrosa cystica 
generalized. In thoracic involvement, the region on either side of the sternum 
and the clavicles are favorite sites. While the tumors may be palpable, they 
are nearly always small and only slightly raised above the normal surface of 
the bone. The tumors of the ribs and skull are soft and resilient and so 
highly vascular that pulsation often is easily detected. 

A brief analysis of the following four series is of interest. 

Meyerding’s'^ Series of thirteen cases treated at the Ma)’-o Clinic: males, 9; 
females, 3; sex not stated, i. Ages ranged from forty-three to sixty-nine 
years. Duration of disease extended from three months to four years. 
Microscopical examination made in 4 cases. Trauma noted in 4 cases 
(indefinite in i case). Locality of disease: skull, 4; ribs, 5; humerus, 2; 
spine, 4; femur, 2. 

Thomas’^ Series of eighteen cases collected in 1901: males, 12; females, 
4; sex not stated, 2. Ages ranged from thirty-six to eighty years. Duration 
of disease extended from two months to seven years. Microscopical exami- 
nation made in 13 cases. Locality of disease: ribs, ii ; spine, 6 ; humerus, 2; 
skull, 3 ; clavicle, 2. 

Geschickter and Copeland’s Series of thirteen cases observed at the Johns 
Hopkins Hospital: males, 9; females, 4. Ages ranged from thirty-seven to 
seventy-two years. Microscopical examination made in ii cases. 

Personal Seines of sixteen cases: males, 12; females, 4. Ages ranged 
from sixteen to sixty-eight years. Microscopical examination made in ii 
cases. Trauma noted in 7 cases. 

Thomas found the presence of albumose in the urine in eleven of the 
nineteen cases of undoubted myeloma. He states that while this is by no 
means constant, it is certainly present in more than traces in a majority of 
the cases, and its presence is always enough to direct our attention to the 
possibility of disease of the bones, and may lead to a correct diagnosis. 

Etiology . — In regard to the etiology of multiple myeloma we know just 
as little about it as we do about that of malignant tumors in general. Like 
carcinoma it is found chiefly in middle life. Eighty per cent, of the cases 
thus far observed have occurred between the ages of forty and seventy years. 
Geschickter and Copeland state that only 5 cases were found under the age of 
thirty-five years, and in two of these the diagnosis rested on clinical and 
rontgenographic evidence. One of our cases occurred in a youth aged seven- 
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teen years, and Gillespie, of Fort Worth, Texas, has reported a case in a 
child aged eighteen months. 

The finding of early multiple foci of disease in widely separate bones 
suggests the possibility or probability that we are dealing with a constitu- 
tional disease in which the causative agent is present in the circulation and 
finds a foothold in the marrow of certain bones where, by reason of impaired 
circulation or local trauma, it finds a favorable site for development. 

Multiple myeloma resembles endothelial myeloma or Ewing’s sarcoma 
so closely that it cannot always be differentiated by the clinical and ront- 
genographic evidence; and in a few cases the microscopic picture of the 
two conditions has been found to be strikingly similar. The age incidence, 
however, is somewhat different, endothelial myeloma occurring frequently 
in childhood or youth, whereas multiple myeloma is seldom found under 
the age of forty 3^ears. 

These two conditions, we believe, furnish strong evidence in support of 
an extrinsic or infectious origin, and the occasional marked rise in tempera- 
ture further supports this view. While some writers would explain this 
rise of temperature as being due to intercurrent infections, we believe it 
more probably due to degeneration and necrosis of certain areas of very 
rapidly growing tumors of bone, with the consequent absorption of the 
products of degeneration. W e have observed a case of very rapidly growing 
tumor of the upper end of the humerus in a boy aged five years, which, in 
spite of heavy Rontgen therapy, grew to the size of his head within three 
months. A diagnosis of endothelial myeloma was made. In this case the 
temperature would rise for a week at a time to 103° or 104° daily, and 
would then subside, later rising. There was never any evidence of infection 
in this case. In one of our most recent cases of multiple myeloma (ilium, 
femur and tibia) in a young man aged seventeen years, in which the disease 
developed very rapidly, the temperature rose to 103° or 104° daily for 
weeks. The whole course of the disease was a little over three months. 

If we accept the theory that all types of sarcoma, including endothelial 
myeloma and multiple myeloma, are due to some unknown extrinsic agent 
or virus, then the close similarity of these cases to osteomyelitis or inflam- 
matory condition of bone is easily explained, and the problem then would 
be to differentiate two groups of tumors, i.e., (i) those tumors that are now 
regarded as inflammatory, due to certain known micro-organisms or infec- 
tious agents; and (2) those due to some infectious agent which, up to the 
present time, has never been discovered or definitely classified. Until we 
have further knowledge, there is little to be gained by a further discussion 
of the etiology. 

Gross Anatomy . — This has been best described by Ewing in his textbook 
on “Neoplastic Diseases” (1928). To quote him: 

“The tumors are soft or firm, translucent or opaque, and whitish, gra3^ or deep red 
according to vascularity. Hsemorrhage, infarction, blood cysts, and necrotic areas may 
be present. The bone tissue suffers active absorption and the shafts become very thin, 
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or multiple perforations result, or fractures occur. After passing the periosteum the 
surrounding tissues are diffusely invaded. 

“Many cases terminate without metastases in the organs, but distant secondary 
growths have been found in the liver, spleen, kidney, lung, and ovary, while in certain 
very malignant cases, that probably belong in this category, nearly every organ in the 
body may be involved.” 

“While in some cases the cells of myeloma exhibit the features of plasma-cells, large 
or small with a single or multiple nuclei, yet in the entire scope of tumors which prob- 



Fig. 4. — Case VII. Solitary plasma-cell myeloma of femur. 

ably belong in this class the cells vary widely in size and character. In some cases the 
entire tumor is composed of loosely packed typical plasma-cells, 8 to 12 in diameter, 
round, oval, or polygonal, and with opaque, amphophile, non-granular cytoplasm. The 
single or multiple nuclei are relatively small, eccentric, or protruding from the cytoplasm, 
surrounded by a clear zone, and presenting blocks of chromatin arranged along tlie 
nuclear membrane. Mitotic figures are observed in many cases, but are less numerous 
when the cells are typical plasma-cells. Certain cytoplasmic bodies have been interpreted 
as centrosomcs (Christian). The clear zone about the nucleus has been described as a 
vacuolated secretory product. In rare cases the round cells are mingled with spindle 
cells which probably result from pressure (Wieland). 
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“In a second group of cases the cells are larger, giant cells with multilobed nuclei 
appear, multiple and vesicular nuclei are more prominent, nucleoli are large and 
acidophile, the resemblance to plasma-cells is not striking, the tumors are more malignant 
and metastases occur. Here one finds a structure which recalls lymphosarcoma with 
large cells. ... i 

“Bone trabeculcc undergo simple absorption, or, in the case of compact bone, osteo- 
blasts are found in lacuiiEe. The tumor never produces bone. An inflammatory reaction 
with uxudate of lymphocytes and plasma-cells may mark the advance in bone marrow, 
periosteum, or other tissue.” 

Histogenesis . — “That the tumor cells in one group of cases represent various forms 
of plasma-cells,” states Ewing, “is strongl}’^ attested by the comparison made by Christian. 
In one group of cases the identitj' with plasma-cells is so striking as to suggest that 
those writers who doubt this identit}" have never seen such a case. 

“In another group of cases the cells lack close resemblance to plasma-cells, and their 
form and arrangement strongly suggest an origin from the blood-forming cells of the 
marrow. 

“Thus if one classes m3’^eloma according to the views of different observers con- 
cerning the origin of the tumor-cells, the following groups appear: (i) Plasmocytoma, 
(2) erythroblastoma, (3) myelocytoma, adult and embryonal, (4) lymphocytoma. 
Whether such varied interests are actually represented in the scope of multiple m3’^eloma, 
or whether we have to deal varying grades of anaplasia in a single cell of origin remains 
to be determined. At present the data seem to favor the former aUernative.” 

Recent writers, especially Geschickter and Copeland, do not attempt to 
distinguish between the many different varieties based upon the morphol- 
ogenous characteristics, but include them all in two groups, i.e., (i) plasma- 
cell and (2) m3'’elocytic type, and they claim that it is not always possible 
to differentiate these two. They have repeatedly observed cases in which 
authorities who have examined the same sections have differed between the 
two terms. 

Differential Diagnosis . — The clinical features of multiple myeloma have 
already been described. The condition most likely to simulate it is endo- 
thelial myeloma. In both conditions the disease, if not multiple when first 
observed, soon shows multiple lesions. In both, the trouble starts in the 
marrow of the bone and destroys the adjacent bone. In multiple myeloma 
this destructive process is less widespread, seldom involving any great length 
of the shaft of a long bone, but confining itself to a limited area of bone- 
destruction, and causing an early pathological fracture. This condition is 
much more highly vascular and often shows distinct pulsation. In the ribs, 
early fracture gives rise to crepitus on palpation, and marked pain on deep 
inspiration or movement of the ribs. 

While the rontgenogram of multiple myeloma (solitary type) of a long 
bone may resemble closely that of a giant-cell tumor, the location usually 
IS quite different. The giant-cell tumor in most cases is found near the 
epiphysis of the bone while the multiple myeloma is in the shaft. 

Then, again, the course of the disease is much more rapid in multiple 
myeloma and pathological fracture occurs more quickly. Furthermore, the 
pain in multiple myeloma is much more severe. 

Another condition that may be mistaken for multiple mj'^eloma is metasta- 
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tic carcinoma. The rontgenogram may simulate a multiple myeloma so 
closely that it is impossible to differentiate it, and the diagnosis may not he 
possible until a microscopic section has been examined' or an autopsy per- 
formed. Two years ago there was such a case observed at the Memorial 
Hospital. 

Solitary Plasma-cell Myeloma. — Only one example of solitary plasma- 
cell myeloma was found in the first thousand cases of bone sarcoma recorded 
in the Bone Sarcoma Registry. We have had two examples of this type of 
myeloma at the Memorial Hospital during the last four years. One occurred 
in a male aged forty-eight years, and the other in a female aged fifty-two 
years. In one the disease originated in the mid-shaft of the humerus, and 
in the other, in the upper end of the femur. In the humerus case the dis- 
ease at first showed signs of regression, but a pathological fracture developed 
which showed no tendency to unite in spite of heavy radiation and toxin 
treatment. Amputation was performed, and the patient is well at present, 
about six months later. The femur case responded well to radiation, and 
the patient is in good health at the present time, more than three years later. 

Metastatic Carcinoma. — In making a differential diagnosis between multi- 
ple myeloma and metastatic carcinoma one should bear in mind that Bence- 
Jones protein is rarely found in metastatic carcinoma, and that while the two 
conditions are apt to occur in similar bones, multiple myeloma usually involves 
the flat bones while metastatic carcinoma, particularly the breast cases, is 
more often found in the long bones, especially in the femur. A carcinoma 
of the prostate most frequently metastasizes to the bones of the pelvis or the 
lower spine. Then again, the multiplicity of lesions is usually a much more 
prominent feature in multiple myeloma than in metastatic carcinoma. The 
rdntgenographic appearances of the tumor may be of help in making a diag- 
nosis : In metastatic carcinoma of the prostate, there is a certain amount of 
bone production while in multiple myeloma the process is always one of 
bone destruction. 

Fibrocystic Disease. — This condition may in certain cases resemble multi- 
ple myeloma, but the locality of the tumor should render the diagnosis 
comparatively easy. Fibrocystic disease is most frequently found in the long 
bones while multiple myeloma is found chiefly in the flat bones. 

The greatest difficulty will be encountered in making a diagnosis between 
solitary plasma-cell myeloma, metastatic carcinoma and giant-cell tumor. 
However, in cases of doubt, the clinical history, the multiplicity of lesions, 
the bones involved, and the presence or absence of Bence-Jones Bodies, will be 
of a great diagnostic value. 

Metastases. — Most writers have stated that multiple myeloma never 
metastasizes in the lymph-glands or in the viscera, but is found only in 
bones, preferably the flat bones. While this is true in a general way, there 
have been a number of cases reported in which visceral metastases have 
been observed. 

In a paper on “The Multiple Myelomata and Their Ability to Metasta- 
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size/’^ Symmers reports two cases from the Pathological Department of 
Bellevue Hospital. It is worthy of note that since the establishment of the 
Pathological Laboratories of Bellevue Hospital twelve years previously, only 
eight cases of multiple myeloma were encountered in 6000 autopsies. 

S3TOmers believes that in embryonal life “the liver and spleen are hsemo- 
poietic organs auxiliary to the bone-marrow, but in extra-uterine life the 
marrow assumes the task of hssmatogenesis to the exclusion of the liver and 
spleen.” Under certain conditions, he states, it may be possible for this 
blood-forming function of the liver and spleen, which was lost at birth, to be 
reawakened. He regards his second case, as one reported by Christian, in 
which there were secondary neoplasmic nodules in the soft parts of the arm 
and axilla, as representing the only really indisputable examples of genuine 
metastatic myelomata to be recorded. Both of them eifectually violate the 
generally accepted dictum that the myelomata do not metastasize by cell 
transplantation. 

Multiple Myeloma in Early Life . — Nearly all writers state that multiple 
myeloma is never found under the age of thirty years, and this statement 
is subscribed to by Geschickter and Copeland in their recent paper on the 
subject. Our own series contains one case of rapidly progressing disease 
in a boy aged seventeen years, and Gilmore,^® of Fort Worth, Texas, reports 
a case occurring in a child aged eighteen months when the first symptom 
appeared. Because of the extreme youth of the patient, this case has not 
been accepted by some pathologists as a true multiple myeloma. 

While in this case six pathologists of the Bone Sarcoma Registry com- 
mittee each gave a different diagnosis, in the opinion of Dr. Francis Carter 
Wood it was a multiple myeloma. The clinical history of destructive lesions 
of many bones, the extreme sensitivity to radiation, the Bence-Jones protein 
in the urine, all point strongly to a diagnosis of multiple myeloma. If this 
case, strictly speaking, does not belong to this group, it certainly comes under 
that of endothelial myeloma or Ewing’s sarcoma with very wide generaliza- 
tion, and becomes the first case on record of an endothelioma with wide 
generalization that has been cured by radiation alone, and the patient well 
for five years. 

SUMMARY OF RESULTS OF TREATMENT IN THE CASES WHICH FORM THE BASIS 

OF THE PRESENT REPORT 

There were three cases treated with the mixed toxins of erysipelas and 
Bacillus prodigiosus alone, i.e . : 

Case L — (Doctor Thomas’ case.) The disease involved the spine and ribs after 
incomplete operation on the spine. The patient recovered, and remained well for five 
years, when he died of pneumonia. 

Case XIV. — (Marine Hospital case.) After amputation of the tibia in September, 
1925, multiple metastases developed in skull, clavicle, femur and soft parts. The patient 
made a complete recovery and regained forty pounds of lost weight. He is in c.xcellent 
health at the present time, with no evidence of a recurrence four and one half years later. 
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Case XII. — Was treated with toxins for a few weeks, with little apparent effect. 
The patient lived out of town and the treatment was not pushed to the point of producing 
severe reactions. New lesions developed rapidly in the ribs and spine, and treatment was 
abandoned. 

There were eight cases treated by toxins and radiation, as follows ; 

Case V. — Involving the femur and spine (paraplegia and pathological fracture of 
femur when the treatment was begun). (Figs, i and 2.) One radium-pack treatment 
was given to the femur; none to the spine. The toxins were kept up for four to five 
months. The patient made a complete recovery ; the paraplegia disappeared and the frac- 
ture united. She remained well for two years and then died of metastasis to the brain. 

Case IX. — Plasma-cell myeloma, solitary, of the humerus treated with radiation 
and toxins. There was little change in the size of the tumor. A pathological fracture 
occurred and showed no tendency to unite. Amputation was performed, followed by 
further toxin treatment. The patient is well six months later. 

Case III. — Involving the spine and ribs. Treated by toxins and Rdntgen-ray with 
marked temporary improvement. After six months it was impossible to hold the disease 
in check and the patient died shortly afterwards. 

Case XI. — Involving the ribs and skull ; treated with toxins and radium. Marked 
improvement has been noticed. The toxin treatment has been continued at home and 
the patient is able to carry on his occupation. This, is a recent case. 

Case XIII. — (Treated by Doctor Bloodgood.) Involving the femur, with patho- 
logical fracture. Under eighteen doses of toxins marked improvement was noticed with 
reunion of fracture. The bone was refractured from walking too soon without proper 
support. Patient is now taking Rdntgen-ray therapy. The bone is again reuniting, and 
there is little, if any, evidence of the disease remaining. This is a recent case. 

Case X. — Involving the humerus; pathological fracture. Under toxins and radium 
the bone united. Three months later another lesion developed in the clavicle; another 
fracture. Recovery under treatment. Three months later the disease recurred in two 
ribs. This disappeared under similar treatment. Three months later the other humerus 
became involved ; recover}' under treatment. Three months later the dorsal spine became 
involved; recovery under treatment. Fifteen months later a lesion appeared in the 
cervical spine. Died June, 1930. 

Case VIII. — Involving the spine and ribs. The disease was held under control for 
four years by Rontgen-ray ; it later metastasized to two ribs ; was not controlled by 
further radiation ; greatly steadily. The patient developed complete paraplegia with 
paralysis of the vocal cord ; had lost fifty-six pounds in weight, and was confined to 
bed when the toxin treatment was begun (August, 1928). A complete recovery took 
place (with exception of bladder of which he lost control in 1924 at the time of the 
original operation) and he is in good health with no evidence of disease, nearly two 
years and four months later. 

There were four cases treated by radiation alone, as follows ; 

Case VI. — Involving the femur. The patient remained well for two years and then 
developed multiple metastases causing death in a few months. 

Case XVI. — Involving the clavicle. Excision followed by radiation. Temporar}' 
improvement ; death in one and a half years. 

Case XV. — Involving the tibia. Marked improvement under radiation. Disease held 
in check for one year. 

Case VII. — Involving the femur (solitary). (Fig. 4.) Complete control under 
Rontgen therapy. Patient well more than three years later. 

In two other cases, II and IV, the disease was so far advanced that, 
while toxins were given for a very short period, nothing was to be hoped 
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for by treatment ; nearly every bone was involved. In a recent case, primary 
in the ilium, in a young man aged seventeen years, the patient had been 
taking small doses of toxins for about two weeks in conjunction with 
Rontgen therapy. He was running a temperature of 104° daily and was 
profoundly ill. Rontgenograms showed both femurs and tibiae to be involved. 
Death occurred in about three months. 

We believe that the results obtained in this series fully justify our opinion 
that the prognosis in multiple myeloma is not always fatal; and that if the 
method of treatment herein described is employed (toxins of erysipelas and 
B. prodigiosus combined with irradiation) marked improvement with control 
of the intense pain may be looked for in most cases. In a certain number, 
complete control of the disease and a permanent cure may be effected. 

CONCLUSIONS 

1. The prognosis in multiple myeloma is by no means so hopeless as is 
universally believed. 

2. Most cases of multiple myeloma of both the ordinary and the solitary 
varieties are extremely sensitive to both the toxins of erysipelas and 
B. prodigiosus and to radiation. 

3. In a number of cases the disease has been held in check for a very 
considerable period of time by the toxins alone or radiation alone, or by a 
combination of both agents. 

4. In four cases, two treated by toxins alone, one by toxins and radia- 
tion, and one by radiation alone, respectively, the disease has apparently 
been eradicated, and the patient has remained well for a sufficient length of 
time to justify the hope of a permanent cure. 

5. No case of multiple myeloma should be given up as hopeless without 
a prolonged trial of both toxins and radiation. 
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LA MfiTAPLASIE EPITHELIALE ET SES RAPPORTS 
AVEC LES TUMEURS 

PAR G. Roussy and Ch. Oberling 
DE Paris, France 

L’existence de tumeurs heterotopiques telles que les epitheliomas 
malpighiens dans le domaine des muqueuses cylindriques est connue depuis 
fort longtemps. L’interpretation de ces faits a suscite de nombreuses discus- 
sions; les hypotheses multiples emises a ce sujet se ramenent essentiellement 
aux deux suivantes : Tune admet une malformation embroynnaire, T autre, 
une metaplasie malpighienne de la muqueuse cylindrique. 

Or, depuis que la possibilite d’une telle metaplasie a ete indiscutablement 
demontree, la deuxieme hypothese a nettement gagne du terrain, et, puisque la 
metaplasie, elle-meme, semble conditionnee par des processus inflammatoires 
chroniques on n’a pas manque d’insister sur les relations tres etroites qui se 
revelent ainsi entre les processus irritatifs chroniques, la metaplasie et les 
tumeurs. Les adeptes de la theorie irritative du cancer ont done tire de la 
metaplasie un argument apparemment tres demonstratif en faveur de leur 
conception; Menetrier par exemple affirme que ‘Tinteret de ces faits est 
considerable au point de Vue de la pathogenie du cancer puisque toutes ces 
modifications de I’epithelium sont suscitees par des irritations, des inflam- 
mations chroniques qui se montrent ainsi generatrices du processus cancereux.” 

Mais en etudiant de plus pres les rapports qui existent entre Tirritation 
chronique et la metaplasie d’une part, entre la metaplasie et les tumeurs 
heterotopiques d’autre part, on ne manque pas de constater des faits troublants 
et peu favorables a la conception que nous venons de rappeler. Ce sont ces 
faits que nous voudrions brievement exposer ici. 

Voyons d’abord dans quelles circonstances et dans quelles regions s’observe 
la metaplasie malpighienne des muqueuses cylindriques. Pour repondre a 
cette question, il ne faut envisager que les cas ou la metaplasie apparait 
reellement demontree. Or, il est evident que la presence d’un ilot malpighien 
parfaitement circonscrit au milieu d’une muqueuse cylindrique n’est pas une 
preuve d’un processus metaplasique, il peut tout aussi bien s’agir d’une 
malformation embryonnaire. - Nous admettons par contre I’existence d’un 
processus metaplasique lorsque I’apparition du tissu malpighien s’observe avec 
une certaine frequence dans des conditions etiologiques identiques et surtout 
lorsque la presence de formes intermediaires permet en quelque sorte de 
suivre revolution du changement structural. Encore faut-il que, dans tons 
ces cas. Ton puisse exclure, pour des raisons topographiques, I’immigration 
d’un epithelium malpighien de voisinage. 

Ces pbenomenes metaplasiques, indiscutables a notre avis, s’observent 
avec une grande frequence dans tout le domaine des voies respiratoires. La 
transformation malpighienne du revetement bronchique apparait avec une 
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rapidite parfois surprenante dans les processus inflammatoires subaigus et 
chroniques meme chez Tenfant. L’epithelium bronchique, pourrait-on dire, 
a une tendance manifeste a devenir inalpighien. 

. Au niveau du corps tliyroide la metaplasie malpighienne du revetement 
acineux est plus rare, mais des reclierclies attentives permettent neanmoins de 
constater ce processus dans bien des thyroidites chroniques. On observe alors 
la stratification de repithelium, la formation de bourgeons saillants a I’interieur 
des vesicules dont les elements cellulaires, de forme polygonale, sont, relies 
entre eux par des filaments d’union. 

Dans le domaine du tube digestif, la metaplasie malpighienne est presque 
propre aux glandes salivaires et au pancreas. En ce qui concerne les glandes 
salivaires, le fait est classique; il suffit de pratiquer la ligature du canal 



excreteur ou d’injecter dans le systeme canaliculaire une substance irritante 
(goudron, huile de scharlach, etc. . . .) pour provoquer, a coup sur, une 
transformation malpighienne de repithelium canaliculaire. 

Dans le pancreas, I’un de nous a demontre que I’apparition de bourgeons 
malpighiens dans les canaux excreteurs est tres frequente dans les 
pancreatites chroniques. 

Parmi les autres muqueuses, qui sont plus frequemment le siege de 
nietaplasies malpighiennes, il faut encore citer I’epididyme. Des recherches 
systematiques montrent que I’epithelium cylindrique de cet organe prend assez 
souvent des caracteres malpighiens aussi bien dans les epididymites subaigues 
gonococciques que dans les epididymites tuberculeuses. 

Au niveau du corps uterin, la frequence de la metaplasie malpighienne, en 
dehors des tumeurs, a ete I’objet de nombreuses discussions, mais nous 
considerons avec Kaufmann et beaucoup d’autres auteurs que ce fait est 
tres rare. 

Mentionnons encore que dans la glande mammaire la metaplasie mal- 
pighienne des conduits galactophores a ete observee a differentes reprises et 
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Quelles sont maintenant les conclusions que Ton peut tirer de ces 
faits d’observation ? 

En ce qui concerne le mecanisme meme de la metaplasie epitheliale, le 
fait est aujourd’hui reconnu par tout le monde qu’il n’y a pas transformation 
structurale de cellules adultes; ce sont les cellules jeunes en voie de prolifera- 
tion qui, en se differenciant, changent d’orientation et prennent un caractere 
different de leur cellule-mere; la metaplasie est, suivant la formule de 
Lubarsch, une regeneration atypiqne. 

D’autre part, nous avons vu que la metaplasie malpighienne ne s’observe 
que dans des regions determinees et ce fait montre nettement, a notre avis, 
que I’irritation chronique ne resume pas toute la pathogenie du processus. Si 



Fig. 2. — Aspect de la tunieur a un fort grossissement. On voit des cellules isolees 

remplies de mueus. 

reellement la metaplasie etait la consequence directe d’un facteur irritatif 
exogene, non specifique, elle devrait se realiser beaucoup plus souvent et dans 
n’importe quel endroit. Or, on connait des muqueuses telles que celle de 
I’estomac ou de Tappendice ou les processus inflammatoires chroniques sont 
d’une extreme frequence et ou la metaplasie malpighienne n’a jamais ete 
observee au moins chez I’homme. L’influence d’un facteur local semble done 
indeniable et ce role du “terrain” que nous retrouvons avec toute son 
importance dans la pathogenie du cancer s’affirme encore davantage lorsqu’on 
etudie de plus pres devolution du processus metaplasique. 

On se rend alors compte que dans le domaine d’une muqueuse irritee ou 
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les memes conditions semblent realisees sur une large etendue, la metaplasie 
n’est pas d’emblee diffuse — les elements malpighiens apparaissent par ilots 
et ce n’est que plus tard que ces ilots s’etendent, gagnent la muqueuse envi- 
ronment et arrivent finalement a la confluence. L’analogie de ce processus 
avec I’eclosion du cancer apres goudronnage est frappante. 

Ell invoquant done I’irritation chronique comme facteur etiologique de la 
metaplasie, on n’explique rien. Tout indique rintervention de facteurs tres 
speciaux qui ne se realisent que dans des conditions determinees; et ces 
facteurs, il faut I’avouer, nous les ignorons totalement, 

Les memes difiicultes se presentent, lorsqu’on cherclie a preciser les rap- 
ports entre la metaplasie et les tumeurs heterotopiques. 

Pour les adeptes de la theorie irritative, les faits sont tres simples : 
I’irritation cree la metaplasie et la metaplasie fournit le terrain sur lequel se 
developpe la tumeur. La metaplasie prend ainsi la signification d’une lesion 
precancerense. II faudrait alors s’attendre a trouver de preference les 
epitheliomas heterotopiques la ou la metaplasie elle-meme est frequente. 

En realite il n’en est pas tou jours ainsi. 

Les epitheliomas malpighiens des hronches ne sont pas rares mais ils sont 
peut-etre moins nombreux que la frequence de la metaplasie ne le fait- 
supposer. Si Ton considere, d’un cote,, le nombre considerable des malades 
atteints de pneumopathies chroniques avec metaplasie malpighienne des 
bronches et qui restent indemnes de cancer, de I’autre cote, le nombre 
surprenant de malades atteints de cancer bronchique et qui n’ont jamais 
manifeste une atteinte inflammatoire anterieure broncho-pulmonaire, la 
metaplasie pavimenteuse des bronches cesse de figurer parmi les lesions 
precancereuses (R. Huguenin). 

Pour le corps thyroide, les faits sont encore plus nets ; alors que la 
metaplasie malpighienne y est relativement frequente, les cancers malpighiens 
sont d’une grande rarete. Nous en avons trouve une quinzaine de cas 
seulement dans la litterature (Kocher, Ribbert, Demme, Schmidtmann, 
Eppinger, Lucke, Herrenschmidt, Masson, Reinstaller). Encore n’est-il 
nullement prouve que tous ces cas relevent reellement d’un processus 
metaplasique car le corps thyroide est indiscutablenient un siege d’inclusions 
malpighiennes congenitales (kystes dermoides derives du canal th3Teoglosse 
des fentes bronchiales, etc. . . .) qui peuvent tout aussi bien etre le point de 
depart d’epitheliomas heterotopiques. 

La vesicule biliaire est sans conteste un des sieges de predilection des 
epitheliomas malpighiens heterotopiques (environ cinquante cas out ete 
publics, dont deux personnels). Or, precisement dans la vesicule biliaire les 
processus metaplasiques sont d’une extreme rarete. Malgre des recherches 
nombreuses la metaplasie malpighienne n’y a ete observee qu’une seule fois, 
par Lubarsch. Dans le pancreas, par centre, ou les processus metaplasiques 
sont frequents, les epitheliomas malpighiens sont beaucoup plus rares, sept 
cas- seulement se trouvent signales dans la litterature (Israel, Levisohn, 
Kawamura, Papadopoulos, Herxheimer, Obcrling, Plenge) ; d’autre part, on a 
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observe dans le tube digestif des epitheliomas malpighiens dans des regions 
ou Ton n’a jamais constate de metaplasie, par exemple dans I’cstomac 
(Eppinger, Rolleston, Rorig, Calderara, Lubarsch, Pollack, Herxbeimer, 
Borst, Borrmann, Oberling et Wolf, de Martel, Oberling et Pernet) et dans 
le colon ( Schmidtmann, Herxbeimer, Probst, Plenge) . 

Dans I’epididyme, ou les processus metaplasiques sont tres frequents, les 
cancers sont tres rares en general et les epitheliomas malpighiens sont excep- 
tionnels ; nous n’avons eu connaissance que d’un seul cas public par 
Rowland Nicholson. 

L’utents par centre, tres rarement atteint de metaplasie est frequemment 
le siege d’epitheliomas malpighiens. Cette simple enumeration montre qu’il 



Fig 3 — Epithelioma pavimentciix des plexus choroides Papilles tapissees par des 
cellules polygonales de t>pe malpighien 


n’y a aucune coincidence entre la frequence de la metaplasie malpighienne et la 
frequence des tumeurs malpighiennes heterotopiques. 

Cette constatation qui parait surprenante au premier coup d’oeil s’explique 
lorsque Ton etudie de plus pres la structure des tumeurs heterotopiques. 

Beaucoup d’entre elles en effet, montrent une structure mixte, a la fois 
malpighienne et cylindrique. Ce sont ces epitheliomas que les auteurs 
allemands designent sous tel nom “d’adenocancroides.” 

Nous avons eu I’occasion d’observer recemment trois de ces tumeurs 
situees dans le corps uterin et qui peuvent servir d’exemple pour I’etude 
histologique de ces neoplasmes. 

Dans le premier cas, il s’agissait d’une tumeur assez volumineuse, a surface 
bourgeonnante, occupant la partie superieure du canal cervical, remplissant la 
cavite uterine. 
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A I’examen histologique, on est frappe de voir dans cette tumeur deux 
structures absolument differentes. Dans sa partie inferieure le neoplasme 
offre I’aspect d’un epithelioma baso-cellulaire du col uterin, dans sa partie 
superieure, celui d'un epithelioma cylindrique. Aux deux extremites, ces 
deux structures sont absolument pures; ce n’est que dans la partie centrale 
du neoplasme ou Ton assiste a une intrication des parties pavimenteuses 
et cylindriques. 

Les deux autres cas sont des tumeurs qui, du point de vue macroscopique, 
realisent Taspect habituel du cancer du corps uterin: L’aspect histologique, 
identique dans les deux cas est tres particulier. C’est I’image d’un epithelioma 
cylindrique parseme d’innombrables ilots malpighiens; ces ilots sont absolu- 
ment independants les uns des autres, ils se fornient aux depens de repithelium 
cylindrique qui change de forme, donne naissance a un amas de cellules qui 
fait saillie a I’interieur du tube. Certaines de ces masses sont formees par 
des cellules polygonales qui ne presentent aucun attribut specifique des cellules 
malpighiennes ; dans d'autres, par contre, on voit apparaitre des filaments 
d’union et des gouttelettes de keratoh3^aline. On voit meme des cellules qui 
s’imbriquent, se disposent en couches concentriques autour d’une gouttelette 
de keratohyaline et esquissent ainsi la formation d’un globe come. 

Cette repartition differente des zones pavimenteuses et cylindriques que 
nous avons trouve dans ces epitheliomas du corps uterin se rencontre egalement 
dans les epitheliomas de la vesicule biliaire, de I’estomac, du colon, bref , partout 
ou des tumeurs heterotopiques out ete signalees. 

Ainsi ces epitheliomas a structure mixte peuvent realiser deux aspects 
differents: tantot les parties cylindriques et pavimenteuses sont nettements 
distinctes, tantot la structure pavimenteuse apparait un peu partout dans le 
domaine d’une tumeur dont la structure fondamentale est cylindrique 
glandulaire. 

L’interpretation sera differente dans les deux cas. Dans la premiere 
eventualite, certains auteurs admettent I’existence de deux tumeurs differentes 
avec intrication secondaire. Le fait serait alors a rapprocher des cas ou il y 
a manifestement association, en une menie region, de deux tumeurs differentes 
comme par exemple d’un epithelioma et d’un sarcome; soit qu’il s’agisse de 
I’effet du hasard, soit que I’une de ces tumeurs ait declenche la formation de 
I’autre. En ce qui concerne notre observation, on pent egalement penser que 
la cancerisation a interesse la muqueuse prealablement metaplasiee et la 
niuqueuse cylindrique situee au voisinage. 

Dans le deuxieme cas il paratt evident que la mefaplasie s’est etahlie dans 

tumeur en evolution. Cette constatation est tres importante car, etant donne 
le fait que les epitheliomas heterotopiques se developpent frequemment dans 
des regions ou la metaplasie est rare ou inconnue, il est permis de penser que, 
dans bien des cas, la metaplasie ne precede pas le cancer mais qu’elle en est 
wie consequence. 

Ainsi, I’etude minutieuse des epitheliomas heterotopiques n’est guere 
favorable a la these suivant laquelle la metaplasie doit etre consideree comme 
une lesion precancereuse. 
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Un autre fait vient encore restreindre I’influence de la metaplasie : dans la 
genese de certains epitheliomas heterotopiques : c’est le role des malforma- 
tions embryonnaires. 

Certaines heterotopies congenitales peuvent occasionnellement devenir le 
point de depart de tumeurs malignes. 

Nous figurons ici, a titre d’exemple, un epithelioma qui s’est developpe 
dans le tiers superieur de I’cesophage chez un homme adulte. Cette tumeur 
reproduit la structure caracteristique d’un epithelioma gastrique du type de 
la Unite plastique. On voit dans un stroma tres developpe des cellules isolees ; 
assez voluniineuses, arrondies ou ovoides, remplies de gouttelettes de mucus. 
Dans le domaine de cette tumeur, la muqueuse oesophagienne se trouve inter- 
rompue par un ilot gastrique, reproduction fidele de la muqueuse pylorique. 



Fig. 4. — La meme tumeur, region compacte. 

II parait done infiniment probable que cette tumeur a pris naissance aux 
depens d’un ilot gastrique semblable, et personne ne songerait ici a soulever 
I’hypothese d’une metaplasie. 

Or, cette meme interpretation s’impose lorsqu’une tumeur malpighienne 
se developpe dans une region ou la metaplasie est inconnue, et ou I’existence 
de malformations embryonnaires est demontree. 

Tel est le cas des epitheliomas pavimenteux des plexus choroides. 

C’est dans le travail de Boudet et Clunet que, pour la premiere fois, 
I’attention a ete attiree sur ces tumeurs. Ces auteurs decrivent une tumeur 
papillaire, developpee a la base du crane, et adherente au cerveau au niveau 
de la fente de Bichat. L’examen histologique montre de nombreux axes 
conjonctivo-vasculaires tapisses par un epithelium malpighien a evolution 
cornee incomplete qui presente des alterations secondaires multiples et variees. 
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Boiidet et Clunet donnent un apergu bibliograpbiqiie tres complet d’oit il 
ressort que des tiimeurs malpighiennes ont ete ol)servees a differentes reprises 
dans Ic domaine de I'encephale — notammcnt a la base du crane, dans le 
troisicme et dans Ic qnatrieme ventricule. 

Un autre cas d'epithelioma malpighien du troisieme ventricule a ete decrit 
par 1 . Bertrand en 1924. et nous avons I’occasion d’y aj outer une nouvelle 
observation concernant un homme de vingt-six ans. 

Au microscope, la tumeur montre une structure papillaire; on voit des 
axes conjonctivo-vasculaires tantot greles et delicats, tantot epais et sclereux, 
tapisses par un revetement malpighien caracteristique. Celui-ci presente des 
aspects un pen diflerents suivant les points. Dans certaines regions les cellules 
ont tendance a s ecarter, seules les cellules de la couche basale, qui se trouvent 
au contact du tissu conjonctivo-vasculaire, restent serrees les unes contre les 
autres ; elles se distinguent des autres par leur taille reduite — ce sont des 
elements cylindro-cubiques — et par la basopbilie de leur cytoplasme. 

Dans d’autres regions, le tissu neoplasique est plus dense, les cellules se 
tassent les unes contre les autres, forment des plages plus ou moins etendues, 
interrompues seulement par des axes conjonctivo-vasculaires. Les cellules, 
a ce niveau, montrent I’aspect caracteristique des cellules malpighiennes : elles 
sont reunies entre elles par des filaments d’union et, qa et la, on remarque 
des boules de keratohyaline. 

A I’autopsie, la base du cerveau parait nettement bombee dans la region 
de I’infundibulum. En pratiquant des coupes frontales, on se rend compte 
que le troisieme ventricule est rempli d’une masse tumerale anfractueuse de 
la grosseur d’une noix. La tumeur a fortement distendu les parois ventricu- 
laires, les couches optiques sont ecartees mais le tissu cerebral environnant 
n’est nullement infiltre. Les deux ventricules lateraux sont considerablement 
distendus mais indemnes de neoplasme. 

Peut-on incriminer dans la genese de ces neoplasmes un processus 
metaplasique ? Nous ne le croyons pas, et pour les raisons suivantes: 

(1) La metaplasie, dans le domaine de I’encephale (plexus choroides, 
ependyme), n’a jamais ete observee. 

(2) Ces tumeurs se developpent sans exception, au voisinage de la base 
du crane, (troisieme ventricule de preference), dans une region ou I’existence 
d’heterotopies malpighiennes a ete demontree a de multiples reprises. 

(3) Ces tumeurs s’observent souvent chez des sujets jeunes (Cas Mott 
et Barrat, trente-quatre et vingt-huit ans, cas Saxer quarante-six ans, cas 
Bergmann et Steinshaus sept ans, cas Mackay et Bruce seize ans, cas Boudet 
et Clunet huit mois, cas Bertrand cinquante ans, cas personnel vingt-six ans). 

II semble done logique d’admettre que ces tumeurs ont eu pour origine 
une heterotopie congenitale, mais ce fait n’implique a notre avis aucune 
interpretation pathogenique. La malformation embryonnaire n’explique pas 
la genese, mais uniquement la stmteture heterotopique de la tumeur — elle 
n’est pas une lesion precancereuse, pas plus que la metaplasie. La preuve 
reside precisement dans ce fait que certaines malformations telles que les 
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ilots gastriques de - I’oesophage sont extremement frequeiites alors que leur 
transformation cancereuse est tres rare. Cela prouve que dans I’interpretation 
histogenetique des tumeurs heterotopiques un certain eclectisme est necessaire. 

CONCLUSIONS 

Certaines inuqueuses cylindriques sont frequemment le siege d’une 
metaplasie malpighienne, mais dans aucune de ces regions le pourcentage des 
tumeurs malpighiennes ne devient predominant ; dans plusieurs de ces regions 
meme, les epitheliomas malpighiens sont remarquablement rares. On ne pent 
done pas considerer la metaplasie comme une lesion precancereuse. 

Bien souvent par contre, la metaplasie ne s’exteriorise que dans une tumeur 
en evolution ; elle est alors consecutive a la cancerisation. Ce fait s’observe 
notamment dans certains organes tels que la vesicule biliaire et I’uterus ou la 
metaplasie malpighienne, en dehors des tumeurs, est extremement rare. 

II en resulte que, du point de vue pratique, I’interpretation de la metaplasie 
epitbeliale doit varier suivant les organes. Dans les bronches, dans le pancreas, 
dans I’epididyme, la metaplasie n’est nullement I’indice d’une cancerisation 
imminente, tandis que dans I’uterus, la presence d’ilots malpighiens est souvent 
le signe d’une cancerisation deja etablie. 
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TREATjSIENT of malignancy 

By George W. Chile, M.D. 

OF Cleveland, Ohio 

No ONE can write adequatel}^ of any phase of the problems presented by 
malignant disease without acknowledging his debt to James Ewing. While 
the surgeon is primarily concerned with the possibilities of the removal of an 
invaded tissue, in the matter of the extent of operation’ in each case he must 
be guided by his decision as to whether the growth is truly benign, premalig- 
nant or frankl}^ malignant. Doctor Ewing’s purpose, as expressed in his pref- 
ace, is to contribute something toward the reduction of mortality from cancer. 
Since it is only by increasing knowledge of the nature of cancer that mortality 
from this disease can be reduced, he has certainly made a great contribution 
toward the attainment of this purpose. Ever since the appearance of the first 
edition of “Neoplastic Diseases” in 1919, my associates and I have constantly 
made use of the wealth of information contained in that and in the succeed- 
ing editions. 

While neither the cause of malignant disease nor its cure has yet been 
found, despite world-wide researches and vastly extending clinical experience, 
nevertheless great progress toward the conquering of this scourge of the 
human race has been made by the disproof of many false theories, by the dis- 
crediting of man)’’ so-called “cures,” the studies of the incidence of malignancy 
in relation to age, race, climate, and the different bodily tissues, by investiga- 
tions of its method of growth, and by the observation of the effects upon it of 
various physical and chemical agents. From all of these studies the practical 
results have been meager. We have learned, however, that cancer, whether of 
the external and visible parts or of the internal, invisible organs, obeys one 
general law of growth, and the old dictum based entirely upon clinical experi- 
ence is established more uniformly than ever — namely, that the one and only 
cure for cancer is its early and complete removal. It is probable that with 
extending knowledge of the operation of physical laws in biological processes, 
new light may be thrown upon the causation of malignant growths, and that 
from this knowledge new methods of cure may be evolved. Already, investiga- 
tions have shown that the electric capacity and conductivity of cancer of any 
part far exceeds the capacity and conductivity of the normal tissue, while the 
potential in cancer is opposite to that in normal tissue. The histologic appear- 
ance of a cancer offers a static picture of the cells. The capacity and potential 
measurements present the dynamic status of the cells, and it is with the 
dynamic status of the cells that we are primarily concerned in interpreting 
the status of any malignant or pre-malignant condition. 

Whatever these and other researches may disclose to us in the future, 
at present the one sure method of approach to the cancer problem is that 
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based upon clinical experience. I propose, therefore, to offer in this paper 
a review of the methods employed by my associates and myself in dealing 
with cancer of the various tissues, these methods being based upon our 
experience in 7,390 cases of malignancy. 

It is of interest to note, in regard to cancer of the external parts, that, to 
my knowledge, no case of cancer has been observed on the normal, uninjured 
skin. The skin of the face, in particular, offers an opportunity for the study 
of the natural development of cancer which is of greater value than that of 
any condition induced in the laboratory. I have never seen a cancer develop 
upon the healthy skin of the face. It is always preceded by a pre-cancerous 
stage, a keratosis, a mole or wart, a benign tumor or ulcer. The pre-cancerous 
history is often a long one — of little scales picked off as frequently as they 
recurred, of a wart goaded hy constant picking. In the case of a cancer on 
the buccal surfaces also there is usually a history of trauma from a rough 
tooth, from leucoplakia, or a fissure. 

If in the cancer period of life every unhealthy scar were excised and 
the surface covered by skin grafting, if every chronic irritation were removed, 
if every ulcer were healed soundly, or excised and the surface covered by 
skin grafting, if every wart and mole were excised, if the mouth were kept 
wholesome, the teeth smooth and even, it would be found that the problem 
presented by cancer of the outer surfaces of the body would be well- 
nigh solved. 

Since cancers obey one general law of growth, we may be sure that 
cancers of the inner, hidden parts follow the same course as do cancers of 
the skin. We must conclude, therefore, that internal cancers have their 
pre-cancer stages — chronic irritation, ulcerative benign growths, etc. Thus 
in the larynx the pre-cancerous state may be a syphilitic ulcer or a papilloma : 
in the stomach it may be a chronic ulcer ; in the gall-bladder, irritating gall- 
stones and chronic inflammation ; in the large intestine and rectum, ulcers 
and irritation from various sources; in the breast, chronic inflammation, 
benign tumors of certain types and senile changes; in the uterus, the irritar 
tions of pregnancy and senile changes, and benign growths; in the kidney 
and bladder, stones and benign growths. 

Unfortunately, not all pre-cancerous conditions of the internal organs 
are amenable to treatment, but to the extent that these pre-cancerous states 
may be corrected, to that extent will the problem presented by cancer of 
these parts be solved. 

Once the pre-cancer stage has passed, then complete removal of the 
growth — ^whether by excision, or by the X-ray or radium — ^becomes the only 
safe procedure. It is interesting and encouraging to note that increasing 
numbers of patients consult the surgeon as soon as any symptoms are pre- 
sented which indicate an abnormal condition of any organ or tissue; in conse- 
quence, the percentage of cases of cancer which are caught in their early 
stages is increasing. Unfortunately, however, some of these internal cancers 
are symptomless in their earliest stages, so that when they come to operation 
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(hey are so far advanced tliat even if removal of the local growth is still 
possible, there is danger that distant metastases are present. 

It remains to discuss the treatment most preferred by my associates 
and myself for cancer of the various organs and tissues. 

The Skin . — In our experience in the treatment of 629 cases of carcinoma 
of the skin and subcutaneous tissues, we have found that radium is the most 
efficient treatment, except in the case of a pigmented mole, which should 
always be excised. 

The Jazvs and Buccal Surfaces . — Our records include 549 cases of 
carcinoma of the buccal surfaces and jaw. Among these, 21.3 per cent, were 
cases of carcinoma of the tongue, 43.3 per cent, were carcinomata of the 
lip, and 13.3 per cent, were carcinoma of the jaw. Among the cases on 
which we have follow-up data, 25.37 per cent, have lived for five years 
or more. 

Some years ago a study of 4,500 reported cases of cancer of the head 
and neck was made for me b)'- Dr. F. W. Hitchings, who found that in less 
than I per cent, of these cases secondary cancer foci were found in distant 
organs and tissues. In cases of cancer of the head and neck, therefore, 
death, when it occurs, is almost invariably the result of the local develop- 
ment of the disease, the reason for this localization being the extraordinary 
barrier formed by the collar of lymphatics in the neck, every portion of 
v.'hich is readily accessible to the surgeon. Above this lymphatic collar, how- 
ever, metastases are rapidly disseminated. In contradistinction to cancer of 
the skin and superficial parts which metastasize late, and are effectively 
treated by the local application of radium and the X-ray, cancer of the 
buccal surfaces demands the complete removal of the glands of the neck on 
both sides. In early cases of cancer of the jaws, on the other hand, since 
this condition metastasizes slowly, and usually only on the side of the lesion, 
a less radical operation is indicated, but in the advanced cases of cancer of the 
jaws, a wide regional block dissection is indicated. 

As for the removal of the primary focus, an early cancer of the lip is 
usually success full}’' treated by radium; early cancer of the tongue or of the 
buccal cavity may be treated by radiation, or perhaps better by electro- 
coagulation. Every case of advanced cancer of the lip or tongue should be 
excised, and as stated above, the lymphatic glands of the neck should 
also be removed by wide block dissection. In cases of carcinoma of the 
jaws a “platter” of underlying bone should be removed together with the 
intact growth. 

It should be emphasized that while radiation of the local lesion ma}^ be 
indicated, radiation of the involved lymphatic glands of the neck should 
never be done, as this treatment cannot be depended upon. If the glands of 
the neck have been irradiated and the patient has recovered, we must con- 
clude that the glands of the neck probably Avere not involved. After opera- 
tion on any part of this field, post-operative treatment with deep, accurately 
measured X-ray or radium radiation is of advantage. Always in these cases 
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should be borne in mind the prime importance of the minimum handling of 
the carcinomatous tissue and the avoidance of the implantation of cancer 
cells in the operative field. 

The Larynx . — Our series includes 134 cases of carcinoma of the larynx, 
in fifty-seven of which operation was performed. Among those patients on 
whom we have follow-up data, 63.2 per cent, have survived for more than 
five years. 

Cancer of the larynx calls for laryngectomy, which is one of the most 
successful operations for the permanent cure of cancer. Here, as nowhere 
else in the body, except in visible parts, the presence of cancer is evident 
in its earliest stages, for it is announced by every spoken word of the patient. 
Moreover, in cases of intrinsic cancer of the larynx there is practically no 
lymphatic involvement, for the reason that intrinsic cancer of the larynx is, 
as it were, confined in a box through whose walls the cancer cannot pene- 
trate, for cancer cannot penetrate through hyaline cartilage. There is no 
other situation in the body in which cancer declares itself immediately and 
from which it cannot be disseminated into the lymphatic glands. If a cancer 
of the lar3uix is extrinsic, then because of the abundance of lymphatic con- 
nections, it will extend rapidly, and generally operation is, at best, only a 
palliative remedy. In such cases the only hope lies in the local removal of 
the growth and block dissection of the gland-bearing area. In operable cases 
in which only tracheotomy can be attempted, radium is of value as a pal- 
liative measure. 

For intrinsic cancer of the larynx, as stated above, laryngectomy is indi- 
cated, the general trend of opinion being against the use of radium, for 
laryngectomy offers a practical certainty of cure, provided the cancer is 
entirely intrinsic. The post-operative application of the X-ray, however, may 
be of value, as it may check any extension of the growth provided some 
undiscovered extrinsic focus exists, or provided some cancer cells have 
become implanted. 

The Thyroid Gland . — In our total series of thyroidectomies, there has 
been a carcinoma of the thyroid gland in 268 cases. In about 90 per cent, 
of these cases the carcinoma was due to the degeneration of an adenoma. 
For this reason I believe that all adenomata should be removed. Thus the 
treatment of carcinoma of the thyroid gland, like the treatment of goitre, is 
mainly a problem of prevention. If the case is operable, there is no ques- 
tion as to the treatment ; the only difficulties are presented by the inoperable 
cases in which the patient is suffering from obstruction and partial asphyxia- 
tion. In such a case the implantation of radium is indicated, together with a 
decompression operation if the distress of the patient demands immediate 
relief. In this operation the preglandular muscles are divided, thus relieving 
the back pressure of the gland upon the trachea. 

Sometimes as the result of radiation the carcinoma will disappear; in 
other cases radiation seems to be of no avail. Radiation may produce 
myxoedema, but this is readily overcome by the administration of thyroid 
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extract. What the end-result of decompression and radiation may be in any 
given case cannot be foretold, but the patient is certain to have a period 
of relief. It must be borne in mind that involvement of the neighboring 
tissues is almost sure to be present, and that if the cancer involves the 
trachea there is practically no hope of cure. 

The (Esophagus . — Our total series includes iii cases of cancer of the 
oesophagus, in the majorit}^ of which the symptoms had been present for 
less than six months. This is one of the most hopeless of malignant condi- 
tions, for when the patient presents himself it is usually too late for surgical 
treatment to be of any value. The emaciation and weakness due to the 
dysphagia, which is the prominent symptom, in itself makes every case a 
poor surgical risk. In most of our cases dysphagia was already so marked 
as to have produced extreme emaciation and exhaustion. 

None of the cases of cancer of the oesophagus in our series have sur- 
vived for more than thirty-four months. 

The Breast . — Our total series includes 1,350 cases of cancer of the breast, 
fourteen in males. In 789 cases the patients have been treated by surgery 
alone; in 398 by surgery and radiation. Of tbe patients regarding whom we 
have follow-up data, 25.70 per cent, have survived for five years or more. 

According to Ewing, the United States Census for 1914 reported 5,423 
deaths from cancer of the breast among 52,420 total cancer deaths, an 
incidence of over 10 per cent.^ I am inclined to believe that the 1930 census 
will present a lower incidence, since, as the result of increasing knowledge 
on the part of the laity of the symptoms of the early stages of cancer, 
especially of cancer of the breast, the number of patients who present them- 
selves with inoperable cancer of the breast is constantly diminishing. The 
majority of women are now ready to consult their physician upon the first 
appearance of any abnormality in the breast. 

The problem for the surgeon, therefore, has become one of accurate 
differentiation between benign and malignant tumors. Frank cancer is easily 
diagnosed, but the diagnosis of border-line cases is by no means a simple 
problem. Bloodgood at one time submitted specimens from over sixty 
border-line cases to a number of pathologists. These pathologists were 
divided into two groups, one of which favored a diagnosis of cancer, the 
other believed the growth to be a benign lesion. “In not a single case 
has there been a uniform agreement as to whether the lesion was benign 
or malignant.”^ 

Ewing states that “the great majority of mammary cancers are rather 
easily recognizable by inspection and palpation.”^ In cases in which the 
clinical symptoms and the frozen section cannot give absolute proof of the 
character of the tumor, the utmost safety of the patient demands the com- 
plete excision of the breast and of the regional lymphatics, for unlike cancer 
of the head and neck or the imprisoned, intrinsic cancer of the larynx, the 
abundant, lymphatic channels from the breast ma)^ readily and easily produce 
thoracic and abdominal metastases. 
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Among the so-called benign breast lesions which are possibly pre- 
cancerous are diffuse hypertrophy, traumata, chronic mastitis, and cysts, as 
well as the so-called benign tumors. 

In regard to the so-called benign tumors, Deaver has stated, “Tumors of 
certain types having certain structure are constantly harmless ; those of other 
types, having another structure, are persistently invasive, destructive and 
constantly fatal. Unfortunately these are the extremes of a series between 
which lie many tumors that may or may not be harmful, or whose structures 
may fail to give a clue to their true disposition.”"^ I am far from recom- 
mending the radical operation in every case of tumor of the breast, but I do 
wish to emphasize the importance of frequent examination of the breast 
after the local excision of what appears to be a benign tumor, so that the 
radical operation may be performed immediately if the lesion shows any 
suspicion of malignancy. A biopsy should never be performed, for if the 
growth should prove to be malignant there is danger of its dissemination, 
and whatever its character, in any case it should be removed entirely and 
then sectioned. 

As for the role of radiation — from a study of the end-results in our 
series, Portmann draws the following conclusions 

“i. Intensive X-ray therapy, especially by the cross-fire method, is not 
the preferred procedure or the post-operative treatment of carcinoma of 
the breast. 

“2. Post-operative X-ray therapy by moderate repeated dosage decreases 
the number of recurrences and metastases, and prolongs the life of many 
patients suffering from carcinoma of the breast.” 

We, therefore, give radiation therapy as soon as possible after opera- 
tion, not waiting until the wound is healed. Only if a case is entirely 
inoperable is radiation employed as a palliative measure instead of surgery. 

The Stomach . — A study of the records of our 648 cases of cancer of 
the stomach shows that the history is commonly a history of indigestion or 
of ulcer; that ulcer of the stomach has a distinct potentiality as a pre- 
cancerous condTtion; that the history and the X-ray findings are the most 
valuable means of diagnosis ; that a differential diagnosis between an old 
ulcer and early cancer cannot be made with certainty; that when the prob- 
ability of cancer is suspected an exploration should be made at once. In 
late cases, as in late cases of cancer elsewhere, even though the operation 
is survived and the local lesion removed, there is great danger of metastases, 
especially in the liver or retroperitoneal glands. 

A cancer of the stomach is characterized by such a rapidity of growth 
and such an extent of lymphatic involvement that an inoperable stage is 
reached very early in its progress. Since the earliest stages are practically 
symptomless, and the earliest symptoms are those of more or less mild 
indigestion, in the majority of cases the patients come too late for pos- 
sible cure. 

The operation indicated is the widest possible excision of the growth, 
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and the patient should be oflfered every safeguard and aid that surgery has 
to oflFer. By the use of blood transfusion, saline injections, diathermy during 
and after the operation, the application of hot packs, and a divided operation 
in many cases in which the prognosis appears to be hopeless, the patient may 
be carried through to cure or to a comparatively comfortable prolongation 
of life. In regard to the divided operation, it may be added that in certain 
cases in which the diagnosis of cancer has been made, the supposedly can- 
cerous mass has disappeared in the interval between the two stages so that 
the second stage has not been required. 

Among our cases of cancer of the stomach, of those patients on whom 
follow-up data are available, 4.44 per cent, have passed the five-year period. 
Resections have been made in ninety-five cases with five-year survivals in 
G.94 per cent.; gastroenterostomy in 168, with five-year survivals in 5.21 
per cent.; and radiation therapy alone in twenty with no five-year survivals. 
In the last two instances, perhaps our diagnosis may be questioned, but in 
each of these cases the clinical signs, the X-ray picture and the exploratory 
operation gave every evidence of an inoperable carcinoma. 

Gall-bladder . — Our records include sixty-four cases of carcinoma of tbe 
gall-bladder and bile-ducts among which operations were performed in 
twelve cases. We have a record of two five-year survivals. 

If a patient presents symptoms referable to the gall-bladder of more than 
one year’s duration, the possibility of malignancy of the gall-bladder should be 
considered. Cancer of the gall-bladder is usually associated with cholecystitis, 
and consequently in many cases the patient is treated for the latter condition 
until the disease has extended into the liver and deep structures. Then when 
its malignant character is recognized, it is too late for operation to be of any 
avail. If the presence of the malignant condition is recognized before exten- 
sion to the liver has occurred, then an immediate cholecystectomy is indicated. 

The Liver . — Of cancer of the liver it is necessary to state only that it is 
rarely primary and is always incurable. Only palliative efforts can be made 
and their effect at best is but temporary. Our records include 103 cases of 
cancer of the liver, among which three were shown at autopsy to be primary. 

The Intestines and Rectum . — Our total series of cases of carcinoma of 
the large intestine and rectum includes 685 cases. Of the cases in regard 
to which we have follow-up data, 8.45 per cent, have survived' for five years 
or more. 

The diagnosis of carcinoma of the small intestine is made from the 
history and clinical signs and the X-ray picture. If the presence of a cancer 
is indicated then an exploratory operation should be performed to determine 
operability, with immediate removal of the growth if possible. As in the 
case of carcinoma of the stomach, every available method for the conserva- 
tion and restoration of the patient should be employed. Our records include 
twenty-one cases of carcinoma of the small intestine. 

In cases of carcinoma of the large intestine and rectum, a colostomy 
should be performed, followed by radical operation, X-ray radiation being 

105 



GEORGE W. CRILE 


employed after the operation. In cases in which the growth is so low in the 
rectum as to be readily accessible, the implantation of radium needles and 
the application of radium packs may be sufficient. In inoperable cases a 
colostomy should be done, followed b)'^ radiation. There should be a period 
of about ten days between the colostomy and the final operation, or rather, 
between the colostomy and the decision as to the method of treatment, as a 
period of that length is necessary to allow the inflammatory reactions of the 
disease to subside sufficiently to make it possible to determine what operation 
shall be performed. This decision deiDends, of course, upon the findings of 
an exploratory operation. The entire picture may change during this period. 

While the application of deep X-ray radiation is beneficial after operation 
or after radium treatment, it is of little, if any, value in the treatment 
of recurrences. 

A statistical study of cases treated at the Cleveland Clinic since 1921 
shows the following survival percentages : 


CANCER 

OF THE RECTUM AND 

SIGMOID 

Survival more 

Treatment 

Total cases 

Traced cases 

than five years 

Resection 

14s 

125 

7 . 2 per cent. 

Resection and radiation 

39 

34 

20.6 per cent. 

Colostomy only 


63 

0 per cent. 

Colostomy and radiation 

76 

70 

10 per cent. 

Radiation onlv 

36 

27 

7 . 4 per cent. 


These figures show, as Jones® has reported, that although operation by 
the abdomino-perineal route, combined with radiation, is the treatment of 
choice, if operation is refused or if the condition is inoperable, there is suf- 
ficient evidence that a cure can be obtained in certain cases and marked 
palliation in others by the use of radium and Rontgen-ray. 

The Gemto-urinary Organs . — The records of Doctor Lower and his 
associates at the Cleveland Clinic include 805 cases of malignant disease of 
the genito-urinary organs — 335 of the bladder, 124 of the kidney, 16 of the 
urethra, two of the ureter, 268 of the prostate, and 60 of the testicle. 

Among these cases in which the results are known, there have survived 
for five years or more 9.84 per cent, of the cases of malignant disease of 
the bladder, 8.74 per cent, of the cases of malignant disease of the kidneys, 
3.75 per cent, of the cases of carcinoma of the prostate. 

In general, malignant tumors of the genito-urinary organs are best 
treated by surgery with the addition of radiation in certain cases. In 
inoperable cases, radiation may be the only available method of treatment. 

In some cases, tumors of the kidney in children may be reduced by deep 
X-ray therapy, but the radiation must be followed later by surgery. 

For malignant tumors of the kidney in adults, the indicated treatment is 
surgery with radiation both before and after operation. In many cases 
radiation will so reduce the size of the tumor that cases which have seemed 
to be inoperable become operable. Tumors of the kidney should be irradiated 
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no matter how hopeless the outlook. In the case of deep-seated bladder 
tumors, radium has seemed to prevail in certain cases, but the results are too 
uncertain for radiation to be used routinely. Post-operative radiation is 
emplo3^ed in many cases, but principally because of the hope that it may 
be of avail rather than because of any definite results that have been secured 
up to the present time. 

Malignant tumors of the testes are treated by surgery with radiation 
both before and after operation. 

Whether or not prostatectom}^ or radiation is the preferred treatment 
for carcinoma of the prostate remains to be decided. We believe that 
prostatectomy is to be preferred in uncomplicated cases, but we know that 
in cases in which a high blood urea cannot be reduced, radiation may provide 
the only possible method of treatment, or it may tide the patient over until 
prostatectomy can be performed. 

The Uterus . — Our records include 783 cases of carcinoma of the uterus. 
Of the 21 1 cases of carcinoma of the fundus, 14.84 per cent, of those 
patients oil' whose cases we have follow-up data have survived for five 
years or more. 

Of the 572 cases of carcinoma of the cervix we have follow-up data in 
208 cases treated by radiation, and in 129 cases treated by surgery, before 
we adopted our present policy — 9.13 per cent, of the former and 17.05 
per cent, of the latter have survived for five years or more. 

The preferred treatment of carcinoma of the fundus still seems to be 
suh judice — both as to whether surgery or radiation is the treatment of 
choice, and as to the type of operation to be performed. 

As to carcinoma of the cervix, on the other hand, the preeminent value 
of radiation appears to be established. At the Cleveland Clinic we now use 
radiation rather than surgery in the treatment of carcinoma of the cervix, 
reserving our final judgment until sufficient time has elapsed for a definite 
comparative study of the end-results. 

As the presence of any but a frankly benign tumor of the breast demands 
the removal of that organ, especially in a patient past middle age, so when 
an intermittent or continuous uterine discharge occurs in a patient who has 
passed the menopause, we believe that a complete hysterectomy should be 
performed at once. Even if the character of the discharge does not appear 
to indicate the presence of a malignant condition, this operation should be 
performed without delay. In such cases curettage is contra-indicated, as, 
if cancer is present, the cancer cells will be disseminated. 

In inoperable cases of carcinoma of the fundus, deep X-ray therapy is of 
value as a palliative agent and for the prolongation of life. 

In the treatment of carcinoma of the cervix, both radium and deep X-ray 
therapy are used, the former being applied in needles and by radium packs. 

Ovary . — We have seen 128 cases of carcinoma of the ovary. This 
growth is rarely primary, and in cases in which it is primary the removal 
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of both ovaries is indicated. If the peritoneum is extensively involved, deep 
X-ray therapy may retard the progress of the disease. 

There have survived, for five years or more, 7.57 per cent, of our cases. 

Bone . — ^Exclusive of carcinoma of the jaw, we have seen 161 cases of 
malignant disease of bone. It is still uncertain whether a primary malig- 
nancy of bone should be treated by X-ray or by surgery, but two things 
are certain: first, if an operation is performed, it should be preceded and 
followed by X-ray radiation, and second, if the condition is in a limb, ampu- 
tation should immediately follow radiation, provided the condition is not 
inoperable. As for metastatic tumors, palliative treatment by the X-ray is 
the only therapeutic measure. Radium is contra-indicated as it would 
destroy the periosteum, and necrosis would follow. 

The data which are being accumulated by the Registry of Bone Sarcoma 
of the American College of Surgeons may finally lead to a decision as to 
the relative merits of surgery and of radiation in the treatment of malignant 
diseases of bone. 

Malignant tumors of other tissues might be included in this discussion, 
but in some instances they are exceedingly rare ; in others they are prac- 
tically never primary ; in some they belong in tbe domain of the specialist. 

We shall only add here that in these cases the same rule applies as in those 
we have discussed above, that is, removal of the tumor by the most effective 
method if the site and extension of the tumor and the condition of the 
patient permit. 

Finally, it may be emphasized that, whatever his present point of view 

regarding the method of choice in the treatment of a malignant tumor of 

any organ or tissue, the surgeon must hold himself in readiness to alter 
that view if accumulating experience indicates that other methods are to be 
preferred or are at least worthy of trial. It may be that as the result of 
the researches — clinical and experimental — ^which are in progress in many 
clinics and laboratories, some new and effective measure may be developed 
of which we should be ready to avail ourselves. 
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EPIDERMOID CARCINOMA IN SEBACEOUS CYSTS 

By Everett L. Bishop, M.D. 

OF Atlanta, Ga. 

rnOM THE DEPABTMENT OF PATItOLOGY OF THE STEINEB CANCEH CLINIC 

The very common sebaceous cyst or ‘Ven” is usually considered a very 
harmless lesion: However, it is certain that a number of these cysts eventu- 
ally develop into malignant tumors. Statistics are of comparatively little 
value, for the vast majorit}'’ of such cysts are not subjected to microscopical 
examination following their removal, and in a goodly number of cases, it is 
the development of a malignant tumor which calls attention to a lesion which 
may not have been previously observed, or in which little or no evidence of 
its development on or in a benign cyst can be detected. 

Again, cysts ma)'- have been removed and there follows after a variable 
period of time, a recurrence in or near the scar, which recurrent tumor the 
surgeon is more apt to have examined than the primary cystic mass. That 
carcinoma does develop in a number of these cysts is well recognized by some 
writers, for one is able to find a number of references in the literature. 

It seems reasonable to assume that a sebaceous cyst would be a fertile 
field for the development of malignancy when we consider certain factors 
which are present, and which are recognized as having considerable bearing 
on the development of carcinoma elsewhere. The formation of the cyst is 
due to mechanical blocking of the duct followed by retention of secretion. 
This is accompanied by a continued and increased activity of the cells within 
the cyst, for it may be that the cells become overactive as a result of the 
chronic irritation of retained secretion. To this add infection, either acute, 
chronic, or both, and we have a possible stimulus for the development of a 
malignant tumor. 

Most of the patients with a sebaceous cyst usually give a history of its 
having been present for a considerable period of time before they seek its 
removal. Multiple cysts are quite common, and while a number of cases of 
carcinoma have occurred in patients with multiple cysts, yet multiple carci- 
nomas in such cysts are unusual. 

Broders and Wilson^ reserve the name “sebaceous cyst” for those in which 
Js found sebaceous material, white and granular with an offensive odor, while 
they designate the firm, solid tumors with lamellated structure as “keratoma.” 
They believe that the latter arise from the lining cells of the duct and not 
from the gland proper. This would seemingly favor the development of 
squamous carcinoma, and yet we have been unable to find carcinoma in any 
“keratoma,” all of our cases apparently arising in true sebaceous cysts, with 
perhaps one exception, one patient applying for treatment with a large recur- 
rent tumor, and the history that “a sebaceous cyst had been removed some- 
time before.” 
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Ewiiig“ mentions the development of carcinoma in sebaceous cysts, with 
a “structure recalling the cells of the ducts.” Caylor® reviewed the subject in 

1925 and reported twelve cases from 
The Mayo Clinic. He also called 
attention to the fact that the actual 
percentage of malignant tumors is 
. probably higher than it should be 

. !’ ’ because many simple cysts were not 

• >■ '■ laboratory. He found 

• X -■ A' . '‘'i ’ twelve malignant tumors in a series 

\ ^ percentage of 3.44. 

\ this laboratory 119 cysts and 

-v keratomas have been examined. Of 

this number, eleven showed definite 
carcinoma, and two others such 
marked epithelial activity as to be 
classed as “pre-cancerous.” One 

Fig. I. — Kpiclermoid carcinoma in sebaceous cyst CaSe WaS diagllOSed cHuically aS lUa- 
of scalp. Grade I, Case XI. i- j .• r i • • 

lignant at the time of admission. 

Apparently the tendency toward malignancy, as in other forms, increases 
as the patient grows older, although a few cases have occurred in compara- 
tively young individuals. In our series, the average age for all benign cysts 
was 38.3 years, the youngest patient six and the eldest seventy-six. In the 


Fig. I. — Epidermoid carcinoma in sebaceous cyst 
of scalp. Grade I, Case XI. 



Fig. 2.— Epidermoid carcinoma in sebaceous cyst Fic. 3.— Epidermoid carcinoma in sebaceous cyst 
of scalp. Grade III, Case II. of arm. Basal cell. Case VIII. 

eleven cases of carcinoma, the average age was 64.2 years, the youngest 
thirty-nine and the eldest eighty-three. All of these patients were over fifty 
except the one aged thirty-nine. The percentage of carcinoma in the whole 
series was' 9.2. Ricker and Schwalb^ reported forty-three cases, of which 
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thirty-nine were over forty years of age. In other reports there are recorded 
cases of malignancy in sebaceous cysts in patients, thirty-eight, twenty-seven 
and twent)’’ 5'-ears of age. 

Patients with cysts were almost equally divided as to sex in our series, 
fifty-four female to fifty-two male.* However, the proportion of carcinoma 
in C3^sts in the female was much greater than in the male, a proportion of 
8 to 3. It is interesting to note that there was only one case occurring in a 
negro, and that one a malignant cyst of the scalp. 

The influence of direct trauma in the development of carcinoma in cysts 
of the scalp ma}'^ be of some importance in a few of the cases. One of our 
series gave a history of scratching the cyst with a comb, while another stated 
that the cyst had been bruised against a table top. However, the other cases 
gave no definite history of any injury. 

As to location, the scalp and face seem to be the more common locations 
for both simple and carcinomatous cysts. In Caylor’s series^ all but two 
occurred above the shoulders, Avhile Ricker and Schwalb^ found the face to be 
the most frequent location. 

Most of the tumors reported by various writers have been of squamous 
type. A few cases of basal-cell carcinoma are reported, but none of these 
have occurred in the scalp. The case reported by Narat® was a rodent ulcer 
in the skin over a cyst of the scalp but not in the cyst itself. Seif and Berko- 
witz® reported two squamous-cell tumors of the scalp and temporal region, 
and a rodent ulcer of the forehead. Busfield’s case^ was a rodent ulcer devel- 
oping in a cyst of the forehead, which had been present for a number of years 
in a seventy-year-old patient, the tumor eventually involving the entire side 
of the face. 

The structure of epidermoid carcinoma in sebaceous cysts varies to a 
moderate degree. For the most part, the cells are fairly well diiferentiated, 
with considerable hornification, pearls and spines. It is possible to find less 
differentiated areas in many of the tumors, but the proportion of adult struc- 
ture is usually much greater. The grading of these tumors according to 
Broder’s classification® is of considerable value, for the more adult the tumor 
structure, the slower its growth and the less likely is it to metastasize beyond 

the nearest nodes. The few cases which have developed generalized 

\ 

metastases have been of undifferentiated types, Caylor’s case being graded 
4) and the fatal case of Seff and Berkowitz, from the pathological descrip- 
tion, a grade 3. Gregersen® reports a case with metastasis to the brain, grade 
unknown. The structure of the few basal-cell tumors has been quite charac- 
teristic of that group of tumors, and their course in keeping with such 
structure. 

Recurrences following removal of these tumors are fairly common, espe- 
cially if the skin is resected close to the tumor edge. In fact, the tumor itself 

^ * The total number of cj-^sts is greater than the total number of patients, for several 
patients had multiple cysts. 
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Table I 

Location of all cysts examined 

Scalp 42 Chest wall 

Face 16 Breast 

Back 9 Finger 

Ear 8 Hand 

Forehead 8 Thigh 

Cheek 7 ' Scrotum 

Neck 3 Nose 

Chin 3 Arm 

Gluteal 3 Lumbar 

Eyelid 2 Location unknown 

Shoulder 2 


2 

2 

2 

I 

1 

2 
2 

I 

1 

2 


Table II 


Epidermoid carcinoma in sebaceous cysts 


No. 

Sex 

Color 

Age 

Location 

Grade 

I 

M 

W 

50 

Nose 

Basal 

2 

F 

W 

83 

Scalp 

III 

3 

F 

W 

60 

Scalp 

I 

4 

F 

W 

72 

Neck 

I 

5 

F 

W 

60 

Forehead 

II 

6 

M 

W 

75 

Face 

I 

7 

F 

W 

65 

Scalp 

I 

8 

F 

W 

39 

Arm 

Basal 

9 

F 

w 

63 

Cheek 

III 

10 

M 

w 

76 

Scalp 

I 

II 

F 

c 

Pre-cancerous 

62 

Scalp 

I 

I 

F 

W 

60 

Scalp 


2 

F 

W 

52 

Scalp 



may develop in a small fragment of a cyst incompletely removed. Metastases 
are comparatively infrequent, in spite of the three cases mentioned above. 
Our series fails to show any case in which metastases developed, although 
recurrences occurred in two. 

Of the cases here reported, “pre-cancerous” case I died, some time after 
being seen in this clinic, of carcinoma of the breast with liver metastasis, 
which disease was present at the time of the removal of the cyst. Case II 
died three years after being seen, cause unknown. Case III died of pellagra 
about a year later. The remaining patients were without evidence of dis- 
ease when last seen, although a few of them have been lost track of. 
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CANCER SERVICE IN MASSACHUSETTS* 

By Robert B, Greenough, M.D. 

OF Boston, Mass. 

To THE physician in general practice the cancer problem presents itself as 
perhaps the most difficult, the most distressing, and the most hopeless of all 
of the many baffling problems with which he has to deal in his daily rounds. 
The treatment and the care of many diseases is greatly aided by early recogni- 
tion, but cancer is a unique disease in this respect, for while it is definitely 
and permanently curable in its early local condition, it rapidly extends beyond 
this favorable stage to become a fatal disease against which neither the 
natural defensive mechanism of the patient nor any known methods of treat- 
ment can do more than delay to a slight extent the inevitable fatality. 

It is precisel}'- for this reason that the diagnosis of cancer in its early 
stages is of such vital importance, and it is in its early stages that the diagnosis 
of cancer is most difficult. The diagnosis of advanced cancer is all too often 
unmistakable, but the early case of cancer may resemble any one of many 
different lesions which are not cancer. Indeed, the diagnosis of early cancer 
is frequently beyond the abilities of ^ven the most experienced observer, and 
an exploratory operation, and a frozen section diagnosis by the pathologist, are 
necessary before a final decision can be made. 

Such conditions amply justif}^ the pessimism of the general practitioner 
m regard to the cure of cancer, and even the surgeon in the local hospital to 
whom he sends his patients tends to share this attitude. Most of the cases 
be sees are far too advanced to expect a cure by operation, and even in the 
occasional early case his previous experience leads him to have little faith in 
the possibility of cure, and he is tempted either to regard his work as palliative 
and to content himself with an operation of less extent than is considered 
necessary for the radical cure of the disease, or to refer the patient to the near- 
est X-ray operator, regardless of the apparatus or the experience in therapeutic 
N-ray that may be available. 

We calculate that about 12,000 cases of cancer exist at any one time in 
Massachusetts, and we have over 6,000 physicians registered to practise in 
the state. This gives. us an average of only two cases of cancer a year in 
the practice of each physician. When we consider the almost infinite variety 
of locations which cancer assumes it is easy to see that the general practitioner 
can never be expected to make himself or keep himself expert in the difficult 
task of the diagnosis of early cases, or to equip himself with the necessary 
resources for modern treatment. 

* Remarks at the opening of a new building at the Pondville Hospital for the Treat- 
aient of Cancer of the Department of Public Health of the Commonwealth of klassachu- 
setts, Ma}’- 20 , 1930. 

8 


113 



ROBERT B. GREENOUGH 


The physician in general practice, moreover, knows better than anyone 
else the mental and physical suffering, the distressing complications, and the 
long-continued and steadily progressing disability of the patient dying of 
cancer. And he is the first to appreciate the value of any such addition to his 
resources as is offered by the state in the Pondville Hospital. From the 
beginning of its service, three years ago, the Pondville Hospital has provided 
a service for cancer cases that is recognized, not only in Massachusetts but 
all over the country, as of the very highest grade, both in respect to its equip- 
ment and to its professional staff as well.. With the additional resources which 
become available today, its position as one of the foremost cancer hospitals 
in the country is assured. 

Under the wise direction of the Commissioner, and with the approval 
and support of the Governor and the Legislature, the service of this hospital 
has been made available, not only for the alleviation of advanced cases of 
cancer, but for the early diagnosis and effective treatment of early cases as 
well. This object is accomplished through the clinic for ambulatory cases 
maintained at Pondville, but it is supplemented most effectively by the organi- 
zation of sixteen state-aided clinics in general hospitals distributed throughout 
the state. In the case of these clinics the approval of the local medical profes- 
sion has wisely been made an essential requirement before any organization 
was attempted. As a result of this stipulation the interest and cooperation of 
the local medical profession in the maintenance of the efficiency of the clinic 
and in the reference to it of suspicious cases has been secured. 

Through the permanent organization of the Department of Public Health 
a close cooperation has been maintained between these clinics and Pondville, 
and especially through the social service department the reference of suitable 
cases to Pondville for admission and treatment, and the follow-up of cases 
after discharge, back to the clinics, is facilitated. 

As a result of the establishment of these institutions by the state, the 
advanced cancer case in Massachusetts is able to secure appropriate and 
effective palliative treatment, and the early case of cancer, rich or poor, can 
receive expert service to provide a prompt and accurate diagnosis, and can 
be given that treatment, whether by radiation or by surgery, which is best 
adapted to his individual case. Through the participatiomof the local medical 
societies throughout the state, the provision of these additional resources for 
the diagnosis and treatment is widely known, and a more accurate knowl- 
edge of the essential facts in regard to cancer, a greater alertness to observe 
suspicious symptoms and a disposition to avoid delay and to procure the 
immediate settlement of the question of diagnosis by reference of the patient 
to a special cancer clinic is already manifest. It will be indeed surprising if 
the benefits of these resources do not soon begin to make themselves 
evident by a diminishing mortality rate in place of the steadily increasing 
death rate for cancer which has been recorded in Massachusetts in the past 
twenty years. 
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RELATION OF THE TECHNICIAN TO THE PATHOLOGIST 

By Edward B. Ellis 
OF New York, N. Y. 

TECHNICIAN MEMORIAL HOSPITAL LABORATORY 

The pathologist and the technician are, in many respects, mutually 
dependent. The pathologist expects, and should receive from his technician, 
carefully fixed, cut and stained preparations if accurate diagnoses are to be 
rendered promptly. 

In presenting this brief note I shall recall some observations made while 
enjoying an association of nearly thirty years with a pathologist. If I have 
learned anything worth while, let me pass it on to my fellow technicians in 
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Fig. I. — Speck of tissue less than i millimetre in diameter, imbedded in paraffin. 

Dtagnosis — Squamous carcinoma. 

the hope that a closer relationship may be established between the laboratory 
assistant and his pathologist. 

Pathologic histology is an interesting branch of medicine and is evidently 
a difficult subject to master, hence the scarcity of competent pathologists. 
The technician should always bear in mind that it is his function to exert his 
best efforts in handling the material entrusted to his care and that the 
diagnosis is the pathologist’s responsibility. The pathologist often experi- 
ences great difficulty in making diagnoses upon the best histological prepara- 
tions. His burden should not be increased by giving him poor work. There 
IS little excuse for such poor preparations as are often encountered today, 
for the modern laboratory is fully equipped to render the best service. 

Some knowledge of each other’s field is necessary; the pathologist must 
know and appreciate the technical difficulties of his assistant’s work while 
the technician should know something of the pathological properties of the 
tissues he handles in order that proper differentiation may be made in the 
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staining of tissues. Thus he elevates himself from a mere dabbler in dye- 
pots to a valuable technical assistant. 

The technician’s service will be more valuable if in his early training he 



Fig. 2 . — High-power magnification of Fig. i. 


secures a knowledge of normal histology. Without this he can hardly ap- 
preciate abnormal or morbid histology. Also, he will have a keener apprecia- 



Fig. 3. — Biopsy. Tissue usually sent in for diagnosis, i to 2 millimetres in diameter. 


tion of his work if he is present when the pathologist describes the gross 
material and selects the specimens to be prepared for diagnosis. In this way, 



THE TECHNICIAN AND THE PATHOLOGIST 

if alert, he will gain some knowledge of pathology and in turn will recog- 
nize readily the proper side of a specimen to be mounted uppermost on the 
block for cutting. The areas of pathological importance and their relation 



Fig. 4, — Large section taken through nipple of breast; embraces 
entire tumor mass down to muscle. 

to surrounding structures having been indicated, the final section is more 
likely to show the essential points. He might be warned, too, of the dangers 
of cutting too superficially or too deeply in the block, thus missing the areas 



Fig. s. — T umor cells aspirated from a lymph-node. 

of main interest. Reputations have been endangered by poorly chosen, cut 
3nd stained preparations. 

The technician should strive to master not only the procedures as out- 
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lined in the various textbooks of pathological technic, but should learn many 
of the variations, “tricks of the trade” not given in the books, but learned 
by practical experience. There is an urgent need for shorter methods of 
preparation of material in order that earlier and more accurate diagnoses 
may be made. These demands should appeal to the imagination of the 
competent technician, impelling him to invent new methods in which the 
time of preparation is cut down. 

The extreme demands of tissue preparation are aptly demonstrated by 
the accompanying illustrations. In one instance (Figs, i and 2) we had to 
deal with a speck of material hardly one millimetre in diameter. Yet from 
this tiny bit of tissue, a positive diagnosis was obtained, demonstrating that 
no specimen is too small when properly selected and carried through to afford 
3 positive opinion. Extremely large sections are now available (Fig. 4) since 
the method of Sir G. Lenthal Cheatle has been adopted. These show the 
whole picture of the disease process and its relation to the adjacent parts. 

Recently we have aspirated material from suspicious areas in breast, 
prostate and lymph-nodes, from which we make thin slide smear preparations 
as for blood examination (Fig. 5). These aspirations, when properly pre- 
pared, are often the means of securing a diagnosis where a biopsy was 
found impractical and unsafe. Of course, the method has its limitations 
as have many others, but when one keeps in mind the original intent of its 
application, i.c., the differentiation between inflammatory and neoplastic 
processes, its application is justified because of its simplicity and rapidity. 

There are isolated instances in which the technician, by virtue of a long 
and close association with the pathologist, may develop considerable diagnostic 
ability, and in the absence of the pathologist be called upon to demonstrate 
the gross and microscopic material to the hospital staff, thereby increasing 
the value of his services. I do not desire to leave the impression that the 
technician, can ever function as a pathologist, but yet he may render 
definite aid, particularly in small hospitals where only part-time pathologists 
are employed. 

In any work which requires the intelligent efforts of more than one 
person, teamwork is essential and the success attained is directly proportional 
to the spirit and the degree of cooperation. With these conditions fulfilled, 
the relationship is that of a smoothly working unit whose main object is to 
procure for the patient an early, accurate diagnosis. 
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A PLEA FOR THE ENCOURAGEMENT OF EPIDEMIOLOGICAL 

CANCER RESEARCH 

By George A. Soper, Ph.D. 

OF New York, N. Y. 

I THINK we do not realize how much we owe to epidemiological research 
nor appreciate what a great deal could be learned from this kind of inves- 
tigation if only it could be pursued with ability and encouragement, such as 
are directed to other branches of cancer study. 

Some of the most important facts known about cancer are of an epidemio- 
logical character. One of these is that the cancer process, or closely related 
phenomena, occur throughout the animal kingdom and bear a strong 
resemblance to abnormal growths in the plant world. Another is that some 
form of chronic irritation usually precedes the appearance of a cancer. 

Many suppositions which are constantly taken as proved facts and serve 
as ground for action await confirmation or disproof by the epidemiologist. 
One of these is that cancer is not infectious. Another is that the death rate 
is increasing. Still others are the belief that the cancer death rate is higher 
in some cities than in others, higher in some countries than in others, higher 
in northern than in southern regions, and higher among some races than 
others. We actually know little about these matters today. There can be 
no doubt that many of them could be made to give up their secrets to 
scientific epidemiological research. 

A large field of epidemiological research with distinctly practical appli- 
cations lies open in the study of cancer in industry. Not much has been 
done to cultivate this field so far. The promise which it offers to workers 
in the United States is a brilliant one. 

Little is known statistically about the incidence of cancer apart from 
the mortality, and as official mortality rates are generally inaccurate, the 
prevalence of cancer anywhere in the United States is largely a matter 
of guesswork. 

The circumstances attending the onset, and, in fact, a great deal about 
the progress of early cancer, as distinguished from the advanced cancer 
which first comes to medical attention, are obscure and not likely soon to be 
made clear by chance observations such as have thus far contributed most 
of the information which exists on this subject. 

Epidemiological research of the right sort is capable of clearing up many 
of these points in the future as partial investigations and pronouncements 
of the wrong kind have done so much to obscure the truth about tliem in 
fhe past. 

Statisticians, often with no knowledge or concern as to the accuracy of 
tbeir fundamental data, but interested chiefly in compiling tables, have pub- 
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lished figures and based opinions on them which are seriously misleading 
as to cancer mortality. One country has been compared with another, one 
region with another, and cities have been classified according to these assump- 
tions of cancer mortalit}^. The eflfect is to obscure the truth about cancer. 

Under the best circumstances which now obtain, the official general 
cancer mortality statistics which are compiled by our cities and states are 
seriously in error and in the hope of emphasizing the need of giving proper 
epidemiological attention to this topic a few words about these rates may 
be appropriate. 

Nearly all the states publish rates which are known to those who are 
acquainted with more correct methods as “crude” rates. They are com- 
piled by multiplying the number of cancer deaths reported during the year 
by 100,000 and dividing the product by the estimated mid-year population. 
Forty-two of the forty-eight states, including the cities within them, and 
twenty-one cities in states whose vital statistics are too incorrect for use, are 
included in what the United States Government calls the Registration Area 
in the continental part of the United States. The registration area is 
not fixed; it has increased from time to time since 1880, when it was 
established. In 1927, it included 91.3 per cent, of the population, or 
108,327,000 persons. 

The United States Census Bureau, which regularly publishes the mor- 
tality rates for the registration area and has given a great deal of careful 
attention to the subject of cancer, has recalculated the cancer death rates 
and in doing so has made certain corrections which show that the crude 
rates as published by the cities and states are misleading. It has made 
allowance for inequalities in the proportion of males and females in the 
population and for the number of persons present in each age group, it 
being known that cancer exacts a higher toll among women than men and 
among old people than young ones. The resulting tables of “adjusted” 
rates, as they are called, show much smaller differences among the cities and 
states than the crude rates indicate. 

Thus, Vermont’s rate falls from 131.7 to 89.6 and Albany’s from 

182.4 to 143. 1, while Louisiana’s rises from 67.9 to 85.6 and Detroit’s from 

78.4 to 108.5 100,000 population. Changes were made in the official 

rates of practically all the states and cities. 

The highest and lowest crude rates in 1927 were, for the states, Maine, 
137.2, and South Carolina, 41.2. The highest and lowest adjusted rates 
were. New York, 114.5, and South Carolina, 57.0. In the first case the 
difference was 96.0 and in the second, 57.5. 

Smaller differences between the maximum and minimum rates also were 
found among the cities when the adjusted rates were compared than when 
the crude rates were considered. For example, the crude rate for Albany 
was 182.4, and for Norfolk, 55.2, whereas the adjusted rate for Albany was 
143. 1 and for Norfolk, 68.7. The greatest difference between the crude 
rates was 127.2 and between the adjusted rates, 74.4. 
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Other tables of mortality rates have been prepared by the Census Bureau 
in which allowance has first been made for the actual residence of the 
deceased before the adjusted rates have been calculated, with the object of 
allowing for the fact that a certain number of patients go to some other 
city or place for medical, hospital or institutional care and die away from 
home. These ^Tefined’^ rates, as they are called, still further alter the order 
and range of the inequalities among the states and cities and show that the 
adjusted rates do not afford information from which correct inferences may 
be drawn, as to the relative mortality from cancer. 

Among the states, the highest refined rate in 1927 was, for New York, 
1 13.2, and the lowest, for North Carolina, 63.5. The difference between 
these extremes was 49.7. Among the cities the highest refined rate was 
for New York, 136.0, and the lowest, for Norfolk, 56.3. The difference 
was 79.7. 

The refined rates show that the crude and adjusted rates are misleading, 
but it is probable that they are not right themselves. Nobody knows how 
near the truth they are. Is it likely that the true cancer death rate is 
78 per cent, higher in New York State than it is in North Carolina, or 
141 per cent, higher in New York City than in Norfolk? If so many more 
people are dying of cancer in New York in proportion to the population 
than are dying in the southern cities, it is of the utmost importance to learn 
why. If this difference is only apparent and not real, the errors should be 
discovered and removed.. Apparently there is a considerable difference 
even if it has not been measured exactly. What is it due to? Would it not 
be desirable to see what a well-trained epidemiologist could find out about 
this matter? 

Any rate is correct only in so far as the fundamental data upon which 
it rests are correct and if the underlying information as to the cause of 
death, residence, age or sex is not exact or the age or sex distribution of the 
population is not properly determined no calculation will yield a correct 
result. It would seem that all the errors inherent in the crude rates had not 
been eliminated in the refined rates. This is no reflection upon the Census 
Bureau or upon any person or body. The Bureau is deserving of the highest 
praise for the numerous studies it has made of cancer statistics. Its work 
surpasses that of most countries. We are simply faced with a situation in 
which scientific epidemiological work is called for. The study needs to be 
carried into the field. 

Let us consider for a moment the completeness and accuracy of the 
original returns which go to make up the cancer statistics of our cities, 
states, and the general government. 

Aside from the omission of a death certificate altogether, there are three 
principal factors which tend to make the registration of a death from cancer 
inaccurate: mistakes in diagnosis, mistakes in malcing out the death certifi- 
cate, and attempts to hide cancer as the cause of death out of consideration 
for the feelings of the family of the deceased. It is a matter of opinion 
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how far these factors operate and the extent to which they influence the 
returns. Some persons think the reports are fuller and more correct in 
certain parts of the United States than they are in others. It seems futile 
to argue about it. The question ought to be settled through epidemiolog- 
ical research. 

As to diagnosis, one need go no further perhaps at the present moment 
than to recall the fact that cancer is often mistaken for other conditions and 
that these may be set down as the cause of death. Cancer may fail of recog- 
nition even at the time of death in large, well-equipped hospitals where 
every facility exists for diagnosis. In large cities the mistakes have been 
found through autopsy to run as high as 30 or 40 per cent. Through the 
country, and especially in private practice and where the deceased has had 
little or no medical attention, the mistakes must be much more numerous. 

How far, then, official cancer death rates are to be depended on, where 
they are in error, and how the mistakes can be corrected should be deter- 
mined by epidemiological study. 

So much confusion appears to exist between the terms statistical and 
epidemiological research that this brief contribution will be closed with a 
few words intended to point out the difference between these two methods 
of investigation as they appear to me. 

Statistical research is essentially mathematical. Collections of numerical 
data are made and arranged in various ways. These may be calculations of 
averages, percentages, trends, norms, probable errors, and so on. Tables and 
curves illustrate these results. Interest centres on the information which 
can be extracted from a study of the figures. The gathering of the data 
receives less attention. Statistical research is essentially a closet study. 

Epidemiological research may or may not make use of statistics. Much 
attention is given to the collection of the data. The investigator must have 
a considerable knowledge of the disease investigated. He gathers detailed 
information on a great many topics and as carefully weighs it. His is 
usually, but not invariably, a field study. He makes use of whatever method 
of investigation promises to give him reliable results. His aim is to help 
point the way to prevention and cure. He is vitally interested, therefore, 
in the thing studied. 

There are two distinct kinds of epidemiological investigation which 
should be noted; extensive and intensive. Extensive work usually employs 
large arrays of figures and seeks to arrive at conclusions through the study 
of readily recognizable and measurable conditions of wide application. 
Intensive epidemiological research may be carried on with a very few cases. 
It is the penetrating character of the investigation which is directed at a 
small number of characteristic cases which brings out the desired informa- 
tion in intensive epidemiological work. 

Both are needed in cancer research. I believe there is no other field of 
investigation which, with proper encouragement, is capable of producing 
results of comparable value. 
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UNDIFFERENTIATED ROUND-CELL SARCOMAS 

Br Dallas B. Phemister, M.D. 

OF Chicago, III. 

FRO.M THE DEPAHTStENT OF SXJKGERA' OF THE UNIVEHSITF OF CHICAGO 

For many years the usual teaching in connection with malignant tumors 
was that the less differentiated the cell, the more malignant the tumor, the 
earlier it gives rise to metastases, and the worse the prognosis. It has been 
held particularly for carcinomas, and Broders^ has classified them into four 
types according to their morphology which correspond roughly to their degree 
of malignanc3^ While this may be true for tumors in general; all four 
assumptions merit criticism for particular types of tumors. Thus, Borst- 
points out that certain highly differentiated tumors presenting a histological 
picture approaching mature tissue may behave like malignant neoplasms. 
Sarcoma presents exceptions to the rule oftcner than carcinoma and there 
is perhaps no better example than is offered by the undifferentiated round-cell 
sarcoma met with most frequently in connection with the bones and the con- 
nective tissues of the soft parts of the extremities. Five cases which occurred 
in adults came under my care during the period of 1919-1925, and all five 
are alive and free from signs of recurrence at the time of writing, July i, 
1930; one for ten years and nine months; one for eight years and three 
months; one for seven years and two months; one for six years and four 
months; and one for four years and eight months. Exceptions to one or 
more of the rules enumerated were shown by all five tumors. Four of them 
were entirely undifferentiated consisting of round or polyhedral cells and 
almost entirely devoid of stroma except for the blood-vessels. One tumor 
showed organoid character in that it possessed a connective-tissue stroma in 
places. Two of the tumors increased in size rapidly, while two increased 
slowly after the detection of the initial swelling. All of the tumors were 
treated before they were of sufficient size to produce cachexia, although one 
of them had reached dimensions that were compatible with it. In no instance 
was there evidence of metastases nor have metastases developed since treat- 
ment was initiated. The prognosis in this type of case has been greatly modi- 
fied by the use of irradiation therapy, since the group ranks among the most 
radiosensitive of tumors. However, the largest tumor of the group was 
treated by amputation, which emphasizes particularly the fact that metastases 
may be absent although the disease is advanced. The therapy emplo3'’ed in 
these cases was extremely varied. In one case it consisted of amputation 
in one case it consisted 01113'^ of irradiation b3’' means of radium and 
X-rays; while in two cases it consisted of X-ray irradiation followed soon 
hy excision and radium implantation with subsequent X-ra3' irradiation. In 
one case the tumor disappeared under X-ray irradiation, after which the 
fione in which it had developed was excised and further X-ray irradiation 
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was employed. It is interesting in view of the fear entertained by many, 
of spreading metastases through operative interference, that biopsy was per- 
formed in four cases ; that in one case there was an extensive regional excision 
eighteen months previously followed by a prompt recurrence; that in two 
cases there was apparently incomplete local removal after pre-operative 
X-ray irradiation; and that in one case there was a pathological fracture of 
the involved bone one month before the patient was seen and that a biopsy 
was performed one week before the.beginning of the irradiation. 



Fig. I. — Case I. Saggital section o£ scapula and tumor. Infraspinatus 
muscle (a), skin (6). 

Case I. — ^Male, aged twenty-nine, was seen because of a large swelling of the dorsum 
of the right scapula which had developed during the previous seven months. At first the 
swelling was symptomless, but recently it had produced some pain and considerable limita- 
tion of motion in the shoulder. No loss in weight or strength. Examination shovyed 
a large, firm, soft, oval swelling involving the entire posterior scapular region and limiting 
elevation of the arm. General condition of patient excellent. No enlargement of axillary 
or cervical glands. Rontgenogram of right shoulder negative for bone change. Rbnt- 
genogram of chest was negative for lung metastases. 
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anipulation. Padiological examination revealed a 
jrrayisli. .‘•oft. oval tumor which occupied the entire posterior scapular region (Fig. i). 
It came into contact with the hone above and was separated from it below by the 
infraspinatus muscle, 'rite tumor protruded forward between the glenoid and coracoid 
process makiin: an cag-.si^ed mass extending into the axilla. It produced little bony 
erosion where it was in contact with the upper portion of the bone. The muscles of the 
recion were extensively invaded by the tumor and at the level of the spine of the scapula 
it infiltralcf] the decjjcr j)ortir>ns of the .skin. 

Microscopic examination sliowcd the entire tumor to be extremely cellular. It was 



Fig. — C.isc I. M.nt’iiific.ition (o.s di.Timtcrs. Fio. s. — C.nsc 11 . MagnifiMtion 300 diameters. 


composed largely of medium-sized round cells with more or less irregularly shaped nuclei. 
Hyperchromatic nuclei were common but mitotic figures were scarce (Fig. 2). There 
was practically no intercellular substance present aside from blood-vessels. Sections from 
a deeper portion of the tumor showed much necrosis. 

Diagnosis . — Paraosteal imdifTercntiated round-cell sarcoma. 

Posl-opcralivc Course . — There was an uneventful recovery from operation and the 
patient has remained entirely well and free from signs of recurrence up to now, ten y^ars 
and nine months after operation. 

Cash II. — Female, aged forty-four. Two years and three months before examination 
patient had noticed a soft swelling on the lateral aspect of the right arm above the 
external condyle. It increased slowly in size and eighteen months later was excised and 
found to be a sarcoma. A smalt amount of X-ray treatment was given but the lesion 
recurred and had gradually increased in size. Examination revealed nothing abnormal 
aside from the right arm. There was an oval mass 12 centimetres long by 6 centimetres 
wide occupying the anterior and lateral aspect of the lower portion of the right upper 
arm. It -was soft, fixed, and extended from subcutaneous tissue to the bone. A rdnt- 
genogram of the humerus was negative for bone changes and there were no signs of 
nietastases in rontgenograins of the chest. 

A pre-operative massive deep X-ray treatment was given with a 200,000-volt current 
delivering 4/5 of an erythema dose. One week later the tumor was excised locally. It 
extended from subcutaneous tissue to bone and was soft and grayish in color, infiltrating 
fhe muscles and surrounding the radial nerve which was excised. Tumor was broken into 
operation and was curetted off of the front of the humerus, the removal being evidently 
incomplete. Eight needles containing 12^2 milligrams each of radium were implanted 
fhe field, four of them in contact with the supracondylar portion of the humerus in 
°nt. They" were removed in ten hours. 

Microscopic examination of the excised tumor showed it to consist of large round cells 

127 



DALLAS B. PHEMISTER 


which were well preserved in the narrow peripheral portion but which were extensively 
necrotic in the central portion. There was practically no stroma throughout the tumor 
(Fig. 3). Irregular mitoses and hyperchromatic nuclei were occasionally to be seen. 

Post-operative Course . — The wound healed with a slight serous discharge which 
persisted for two weeks. Four months and eight months later the patient received 
of an erythema dose of deep X-ray therapy to the region. Sixteen months later a mild 
acute inflammation developed in the field, leading to the formation of a discharging sinus 
that healed after two weeks. The patient has since remained well and there have been 
no signs of local recurrence or metastases up to the present time, eight years and three 
months after operation. 

Radium Necrosis of Humerus. — A very interesting change was that produced by the 
radium which came into contact with the front of the humerus. It was left m situ long 
enough to produce an extensive area of necrosis. The dead bone subsequently underwent 
sequestration but it was at an extremely slow rate as compared with the sequestration 



Fig. 4. — Case II. Sixteen 
months after radium exposure 
at (x). No sign of absorption 
or sequestration of bone killed 
by radium. 


Fig. 5. — Case II. Three years 
and ten months after radium ap- 
plication, showing beginning ab- 
sorption of radium. Dead bone 
(x). 


Fig. 6 . — Case II. Se- 
questration of dead bone 
(x) complete eight years 
and two months after 
radium exposure. 


of bone that is killed as a result of pyogenic infection. A rdntgenogram taken sixteen 
months after operation and radium implantation revealed no change in the humerus at 
the seat of radium exposure (Fig. 4). A rdntgenogram three years and ten months after 
the operation revealed evidence of irregular absorption of bone in the anterior supra- 
condylar region, but no sequestration (Fig. 5). A rdntgenogram taken five years and 
ten months after operation showed further absorption and sequestration almost complete 
with compensatory new bone formation along the posterior surface of the humerus at 
that level. A rdntgenogram taken eight years and two months after operation revealed 
complete sequestration of the dead bone which had become slightly displaced from its bed 
anteriorly (Fig. 6). 

The extremely slow rate of sequestration and absorption of the dead bone was due 
undoubtedly to the fact that the surrounding tissues which had to do the absorbing were 
radium burnt and consequently reacted very sluggishly. The presence of a slight, low- 
grade infection probably had something to do with the fact that the dead bone was 
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scciucstralcd rather llian replaced hy creepiiii? siihstiUition as was found to be the case in 
experiments^ wlien hone killed asei>tically hy radium functions in the support of the 
extremity and as was observed in Case of this series. 

C.\SE III. — Female, aped thirty, complained of a gradually increasing swelling of the 
right deltoid region of six months’ duration. Two months previously it had been biopsied 
and pronounced sarcoma. The swelling had gradually increased in size but there had 
been no local or general disturbance. Eleven years previously the head of the right 
humerus had been resected because of a chronic arthritis of the shoulder, the nature of 
which was unknown. Since then the shoulder had been symptom free, but was markedly 
restricted iu motion. Physical examination was negative aside from the right shoulder 
region. There was a large, tense, soft, oval swelling in the region of the right deltoid 
muscle which measured about 12 centimetres in its longitudinal axis. Marked fi.xation 
of shoulder-joint. A rbntgenogram revealed absence of head of humerus but no sign of 
erosion of the side of the shaft in the region of the soft-parts swelling. A second biopsy 
was performed which revealed an ex;- 
trcmely cellular, small, rouud-ccllcd tumor 
that contained almost no stroma and a few 
blood-vessels (Fig. 7). There were many 
polyhedral cells and a fair number of 
mitotic figures. 

Diafjitosis . — Paraostcal undi (Tereutiated 
round-cell sarcoma. Two massive X-ray 
treatments were given one week apart, one 
front and one back, comprising an erythema 
dose. Tumor began to slough out through 
the biopsy incision. Two weeks later the 
tumor was e.xciscd locally. It lay beneath 
and invaded the deltoid and came into con- 
tact with the bone. It was cut into and 
scooped out, after which the walls were cut 
awa}'. Apparently an incomplete removal 

was accomplished. Twelve needles each pjc. 7 .-_c.-ise III. P.nraosteal sarcoma of 
containing I2l4 milligrams of radium were subdeltoid region. 

implanted in the field and left for twelve hours. One month subsequently she received 
M of an erj'thema dose of massive deep X-rays. This was repeated three weeks later. 
The wound was moderately infected but gradualh' healed in the course of two mo{iths. 
The patient has remained in good health and free from evidences of a recurrence up to 
now, six years and four months after the operation. Although radium came into contact 
with bone, so far there has been no sign of sequestration of the dead bone. 

Case IV. — Male, aged thirt3’--three, sustained a fracture of the outer third of the 
right clavicle as a result of lifting thirty-seven days before examination. The arm had 
been kept bandaged to the side but slight pain had continued at the seat of fracture and 
a swelling had appeared gradually. Examination revealed a firm, oval, soft swelling, 
centring at the junction of the outer and middle thirds of the clavicle, which extended 
both above and below the bone for a distance of about 7 centimetres. A false point of 
motion could be elicited in the clavicle at this point. A rbntgenogram revealed an 
irregular area of destruction extending over a distance of 4 centimetres in the clavicle 
about the junction of the outer and middle thirds with a fracture through it and downward 
displacement of the outer fragment. The shadow of an oval, soft-parts tumor could be 
seen about it. Biopsy revealed a grayish, soft tumor about 2 centimetres thick covering 
the bone. Microscopic examination showed the tissue to be composed of densely packed 
round cells and of a smaller number of polyhedral cells of uniform size. There were 
numerous capillaries throughout the tumor and but little necrosis. There were many hyper- 
chromatic nuclei and very few mitotic figures. No bone or other type of stroma 
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Diagnosis . — Undifferentiated round-cell sarcoma of the clavicle with patho- 
logical fracture. 

Rontgen-ray therapy was started one week later. A series of eight regional treat- 
ments was given at the rate of three per week using 140,000 kilovolts and delivering 
altogether 5/7 of an erythema dose. Two months later two treatments of massive deep 
X-ray were given front and back at two-week intervals delivering an erythema dose. 
Under treatment the mass graduallj' disappeared and the fracture became firm although 
rbntgenologically an irregular, broad line of reduced density at the seat of the intermediary 
callus could still be seen. Because of the possibility that tumor might be retained within 
the bone the outer 4/5 of the clavicle including soft parts about the old region of tumor 
was excised four and a half months after the biopsy. No tumor was seen grossly about 

the seat of fracture at which point there was an irregular, 
spindle-shaped swelling. Longitudinal section of the bone 



revealed a broad, irregular, cartilaginous intermediary 
callus at the seat of fracture and grayish necrotic tissue 
in the marrow cavity of the mesial fragment (Fig. 8). 
Microscopic sections of the entire extent of the previously 
involved clavicle revealed signs of an old healing fracture 
but no traces of tumor could be found. There was some 
necrotic bone and cancellous debris in the end of the 
mesial fragment. Sections of the surrounding soft parts 
revealed scar tissue and muscle but no traces of tumor. 
The patient has remained well and free from signs of 
recurrence during the four years and four months since 
the operation or four years and eight months since 
Rontgen-ray treatment was started. 

In this case both the pathological fracture and the 
biopsy might be regarded as factors that would predis- 



pose to the development of metastases and still none have 
so far made their appearance. 

Case V. — Female, aged fifty-six, complained of pain 
in the left sciatic region for nine months and a limp and 
swelling in the region of the left ischium for five months 
Examination revealed an elderly woman in good general 
health. There was a soft mass in the region of the body 
of the left ischium, bulging both laterally and mesially 
and approximately 10 centimetres in diameter. Exami- 
nation otherwise essentially negative. A rontgenogram 


T, o ^ TTr • revealed extensive, irregular reduction in density in body 

Fig. 8. — Case IV. Section r , , r ■ , ■ 11c 

of excised clavicle showing dis- and ramus of the left ischium. Biopsy revealed a nrm, 

cirtik^nous grayish tumor mass. Microscopically it consisted of 

of pathological fracture. masses of small round cells which in regions were sepa- 

rated by irregular bands of immature connective tissue giving the tumor an organoid 
appearance. There were numerous hyperchromatic nuclei among the round cells with 
few mitotic figures. No mitoses were seen in the connective tissue portions. Blood- 
vessels were fairly numerous throughout the section. A diagnosis of undifferentiated 
round-cell sarcoma of the ischium was made and the lesion was treated entirely by irra- 
diation. Eight needles containing each I 2 j 4 milligrams of radium were introduced by 
means of spikes and left for thirteen hours delivering 1300 milligram hours. The pro- 
cedure was repeated in four weeks. Following this four series of eight regional X-ray 
treatments were given with an interval of two months between 5/7 of an erythema dose 
being given during each series. The tumor and symptoms disappeared under treatment 
and subsequent radiograms showed re-ossification of the ischium. She has remained free 
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from physical and X-ray evidences of recurrence for seven years and two months since 
treatment. Tiicre have been occasional pains in the hip from time to time and the patient 
was complaining when last examined but radiograms have shown no evidence of recur- 
rent destruction of bone and no signs of pulmonary metastascs. The bone killed by 
radium has not been sequestrated. Her general health is good. Because of these symp- 
toms there is more reason to doubt a permanent cure in this case than in the others. 

The degree of difl'crcnlialion of these tumors was so slight that it was 
impossible to state the type of tissue to which they belonged. Some would 
no doubt clas.sify them as Ewing’s endothelioma, but three tumors arose out- 
side of bone in locations where endothelioma rarely develops. It is difficult 
to estimate the value of the local excision employed in the three cases with 
irradiation therap}'. In Cases II and III where it was preceded and followed 
by irradiation, large amounts of tumor were removed, and only scattered bits 
left behind ; consequently the bod}' had less tumor to resist and irradiation 
less to overcome and there can be little doubt that this creates an advantageous 
situation. Failure to find tumor cells histologically in the excised clavicle in 
Case IV is no jiroof that there might not have been a recurrence had it been 
let alone. 

SUMMARY 

Cures lasting from four and two-thirds to ten and three-fourths years 
have been obtained in five cases of undiflferentiated round-cell sarcomas, two 
of which began in bone and three in the connective tissues about bone. Biopsy 
performed in four cases, a pathological fracture in one and a previous incom- 
plete operation in one did not lead to metastases. This experience favors 
the view that biopsy is not a dangerous procedure. One tumor was treated 
by irradiation only, one by amputation, and three by both irradiation and 
local excision. Several years were required in case 2 for sequestration of the 
bone killed by radium used in the treatment due to the fact that the adjacent 
tissues which produced the absorption were radium burnt. 
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INTRACRANIAL CARCINOMATOUS METASTASES 

WITH NOTE ON RELATION OF CARCINOMA AND TUBERCLE 

By Richard Meagher, M.D., and Louise Eisenhardt, M.D. 

OF Boston, Mass. • 


FROM THE surgical CLINIC OF HARVEY CUSHING, AT THE PETER BENT BRIGHAM HOSPITAL 


In any large series of intracranial tumors there is certain to be found 
a definite percentage of metastatic carcinomas. Many of these are readily 
predictable following careful examination of the breast, and of late years the 
more routine use of chest plates has shown the true place of the lung as an 
unsuspected and often otherwise undemonstrable source of primary cancer. 
The infrequency of coexisting multiple primary intracranial tumors of 
different types, there being only four such examples observed in our series, 
makes the appearance of bilateral or combined cerebral and cerebellar signs 
of great diagnostic significance. The occasional systemic manifestations, the 
rapid onset of intracranial signs, and the speedy downward course which many 
of these patients pursue frequently offer a clue to a presumptive diagnosis in 
spite of inability to demonstrate a primary site of malignancy. There remain, 
however, a certain number in which the pre-operative diagnosis is missed, and 
it is in the hope of further correlating our known observations that the fol- 
lowing statistics are offered. 

In a series of 1,850 verified intracranial tumors to May 10, 1930, fifty- 
seven are metastatic, representing 3 per cent, of the total. Of these forty-four 
are carcinomas, four are hypernephromas, and nine are sarcomas. This does 
not, of course, represent the true relation of metastatic tumors to tumors as 
a whole, because the prognosis of these patients, generally speaking, is so 
unfavorable that they are rarely deemed fit subjects for operation, and conse- 
quently many of them remain in the unverified group. 

Grant,^ in a previous report from this clinic, summarized the records of 
the various intracranial metastases to March, 1926. In the present study 
particular attention will be given to the carcinomas. 

The primary site of the forty examples of carcinoma in the Brigham 
Hospital series is shown in the following table: 


Primary focus No. of cases 

Breast 10 

Lung 14 

Mouth and sinuses 2 

Liver and intestines 2 

' Generative organs i 

Kidney i 

Primary focus unknown 10 


Per cent. 
25.0 
35-0 
5-0 
5-0 

2.5 

2-5 

25.0 


As may be seen from the above, lung and breast comprise 60 per cent, of 
the series, and are the only tumors in sufficient numbers to make general 
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estimations of value, lu-iccl and I^ucklcy- have stressed the insidious course 
of primary luns^ cancers with suddenly developin^^ intracranial signs, and it is 
impossible to judge the time of onset of the primary malignanc3^ 

Breast carcinomas, however, since they are so frequently operated upon, 
lend themselves to more detailed records, and in the following table a summary 
of the ten cases of intracranial metastases in which the primary focus occurred 
in the breast is given. 


Case 


Arc 


Period from bro.ast 
operation to onset 
of intracr.inial 
.symptoms 


Period from pres- 
ence of lump to 
onset of intra- 
cranial symptoms 


Survival period 
after intracranial 
operation 


Survival period 
after onset of 
intracranial 
symptoms 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 


Average . . . . 


6 1 
42 

50 

53 

49 
59 
30 

50 

52 


6 yr.‘^. 4 mos. 

6 mos. 
1 1 yrs. 9 mos. 

3 mos. 
2 vrs. 6 mos. 


6 yrs. 2 mos. 
3 yrs. 4 mos. 


I vr. I mo. 


7 \TS. TO mos. 


I yr. lo mos. 


3 yrs. 1 1 mos. 
(Duration not 
noted) 


(No operation) 
(No operation) 
(No operation) 
3 mos. 

1 day 

2 weeks 

3 weeks 
5 mos. 

I mo. 

Living 


mos. 
4 mos. 
33^ mos. 

8 mos. 

6 mos. 
33^ mos. 

9 mos. 

9 mos. 

7 mos. 

Living 


51 


3 yrs. 10 mos. 


6 weeks 


6 months 


In this group, the ages vary from thirty to sixty-five years, the average 
being fifty-one years. The longest survival period after operation is five 
months, the average being six weeks, while the longest survival period after 
the onset of intracranial S3*mptoms is nine months. The time interval between 
the breast operation and the appearance of the intracranial symptoms varies 
widely, the shortest period being three months, and the longest nearly twelve 
years, an average of over three and a half years. Since tissue froin the 
priinar3^ tumor is usuall3^ unavailable, it is impossible to hazard more than 
a guess as to the role the type or extent of the tumor plays in determining 
the probability of intracranial metastasis. From the diagnostic point of view 
no positive stand can be taken on mere time interval alone even after con- 
sidering the age of the patient and histological grade of malignancy of the 
primar3’- lesion. Moreover the so-called typical clinical history of very rapid 
progress of an intracranial lesion, often with an accompanying psychosis, 
cannot alwa3^s be relied npon, even in cases of established breast cancer. As 
an example of this the following case is cited. 

Case L— P. B. B. H. Surg. No. 35806. Admitted January 9, 1930. Woman, 
L. M. N., forty-eight years of age, complaining of severe headache of three months’ 
duration. Family history unremarkable. 

Past /lufory.— Twelve years ago she began to have fainting spells which lasted from 
a few minutes to almost an hour and were unaccompanied by convulsions. Her second 
attack came on one year after the first, and over a period of four years she had irregularly 
recurrent seizures with no increase in frequency or severity. At this time she was sub- 
jected to an appendicectomy, the uterus was suspended and a small ovarian cyst was 
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i-emoved. Within a year of this operation her attacks ceased save for a single lapse of 
consciousness five 3'ears ago. She had no further complaints and believed herself in 
excellent health. 

Two years ago, in January, 1928, she noted a hard painless lump in the upper inner 
quadrant of the left breast. This gave her no concern but its persistence caused her to 
seek examination a little more than a year later and the mass was noted as being 4 
centimetres in diameter, slightly adherent to the skin and with no evidence of axillary 
or supraclavicular involvement. The opposite breast was normal. On June 6, 1929, 
eight months prior to entry, a radical amputation was performed and although grossly no 
axillary extension was demonstrable, section showed a carcinoma simplex of scirrhous 
type. Grade II, with metastases to lymph-node. Healing was good and recovery rapid. 

Present illness . — Four and a half months before entry (two and a half months after 
her radical breast operation), she began suddenly to have severe occipital and vertical 
headaches. Patient immediately thought of her eyes, but altered lenses gave no relief. 
The headaches continued with frequent remissions up to the time of admission and the 
last two months were definitely milder until one week before entry, at which time she 
had a very severe headache with nausea and vomiting. She had had no peripheral motor 
or sensory symptoms and no visual disturbances. 

Neurological e.vamination showed a very slight secondary atrophy of left nerve head 
without choking and no further signs whatsoever. 

X-ray findings . — Skull plates disclosed a mass 9 by 9 by 7 centimetres in the right 
temporal region which was of markedly increased density. There were mild skull changes 
of increased pressure. The rontgenologist’s impression was that it was a meningioma. 
The lungs were noted as clear. 

Operation . — In view of the positive X-ray findings, operation was performed in two 
stages on January 31, 1930, and February i, 1930, with removal of a meningioma rich 
in calcium. As removal progressed, the last remaining attachment of the mass contained 
the main branch of the middle cerebral artery, injury of which caused a fatal haemorrhage. 
Subsequent section of the brain failed to reveal any sign of metastatic carcinoma. 

Comment . — The history of sudden onset of terrific headaches, nausea and 
vomiting in a woman of forty-eight, who seven months before entry had 
a radical breast amputation for a scirrhous carcinoma of rather high malig- 
nancy with axillary metastases, strongly suggested intracranial metastasis 
until the routine X-ray examination disclosed a partially calcified meningioma. 
The case well illustrates the difficulty that may confront the surgeon in making 
up his mind from the clinical history alone as to the nature of the lesion he 
expects to find. 

If this difficulty exists in the case of patients with obvious breast tumor 
or with the scar of a breast amputation to suggest the probability of the 
nature of the intracranial growth, the diagnosis of a primary carcinoma of 
the lung is still more obscure, the primary lesion having been recognized m 
only four of the fourteen cases, in contrast to 90 per cent, of correct pre- 
operative diagnoses of metastases from the breast. 

It is the usual clinical practice to consider a syndrome of a single etiology, 
and when two supposedly antagonistic lesions, both capable of producing the 
same intracranial signs, are found in the same individual, one is faced with 
a diagnostic problem in which the opinion of various observers must be 
evaluated. Just such a situation existed in the following case. 
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Case II. — P. B. B. H. Sui-g. No. 35063. Admitted October 18, 1929, woman, M. G., 
aged thirtj’, with complaint of occipital headaches, failing vision, nausea and vomiting 
of four months’ duration. 

Faviily history . — Direct and prolonged exposure to active tuberculosis among mem- 
bers of her immediate family, four of whom succumbed to pulmonary tuberculosis and 
with whom she was associated intimately from childhood. 

Past history . — In 1903. at the age of four years, she had tuberculosis of the right 



Fig. I.— Case II. Showing scar of radical Fig. a.— Case II. Showing marked spinal 

breast amputation and deformity of hip. deformity. Note scars of suboccipital exploration 

and spinal fusion operation. 


ankle with discharging sinuses, which after treatment for three years at the Children s 
Hospital finally healed satisfactorily. 

In 1905 she began having symptoms associated with the left hip-joint, and a year 
later was admitted to the wards of the Children’s Hospital for treatment of tuberculosis 
of this joint. She did fairly well under observation for the next two years until a tuber- 
culous abscess developed at the end of that period. 

In 1913, at the age of fourteen, she was admitted to the Carney Hospital with tuber- 
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culosis of the spine. An Albee spine operation was performed with fusion of the fourth 
to tenth dorsal processes. 

Except for a story of “influenzal pneumonia” in 1919, the history during the next 
thirteen years was quite uneventful. 

In 1926, at the age of twenty-seven, the patient was again admitted to the Carney 
Hospital, with complaint of a lump in the right breast of seven months’ duration. Feb- 
ruary 18, 1926, a radical amputation of the breast was performed, with removal of a 



Fig. 3. — Case II. Characteristic field of Fig. 4. — Case II. Iiitracerebellar metastasis of 

scirrhous carcinoma simplex of breast. (Hema- the same tumor shown in Fig. 3. The cells are much 
toxylin eosin stain x 600.) larger and there are numerous mitoses. (Hema- 

toxylin eosin stain x 600.) 

very hard nodular carcinoma in the left upper quadrant, which was adherent to the skin. 
There were no masses in either axilla except for one small gland in which no evidence 
of malignancy was found. 

Present illness. — For four months severe occipital headaches associated with stiffness 
of the neck, nausea and vomiting; diminution in vision; irregularity of menses. For 
three months diplopia, persistent until two weeks before entry. Four weeks ago the 
patient suffered two seizures in which she lost consciousness and bit her tongue, though 
no clonic movements were observed. On both occasions she complained of transitory 
numbness of the left hand preceding the attack. 

Physical examination. — The signs of her healed tuberculosis were a partial!}" ankylosed 
right ankle and left hip, and immobilization and deformity of the dorsal spines with 
marked kyphosis (Figs, i and 2). The chest was free of signs, but X-rays showed 
' evidence of old healed pulmonary tuberculosis. There was no evidence of local recurrence 
in the skin of breast or axilla. 

Neurological examination revealed bilateral choked discs 4^ D. right and 3 D. left. 
Deep reflexes were exaggerated on both sides. 

Pre-operative diagnosis. — Cerebellar tumor. The localizing symptoms were insig- 
nificant except for the history of suboccipital headaches. Owing to rigidity of the leg 
and dorsal kyphosis, gait and station were difficult to test. Although a lesion of the 
posterior fossa was suspected, in view of the story of left-sided attacks a preliminary 
ventriculography was made, which disclosed an internal hydrocephalus. 

Operation. — October 24, 1929. Suboccipital exploration with disclosure of what was 
regarded as a patch of tuberculous adhesive meningitis over left hemisphere, and a large 
subcortical tuberculoma associated with an abscess within the right hemisphere. Extirpa- 
tion of tumor, which was nodular and adherent, and Zenker fixation of wall of abscess. 
Charring of surface involvement by coagulating current. Closure of wound in layers 
as usual. 

Pathological diagnosis. — Metastatic carcinoma. (Figs. 3 and 4.) 
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Subsequent notes . — Patient made a rapid recovery and was discharged free from 
symptoms on November 21, 1929. In January, 1930, she was admitted to the House of 
the Good Samaritan. At this time there was hemiplegia of the left side. There was 
gradual recurrence of intracranial symptoms, and death occurred March 12, 1930. 

Comment . — Tlie oft-rcenrrent luberctilosis which this girl had shown 
from early childhood with involvement of many sites weighed heavily in 
favor of a presumptive diagnosis of tuberculosis, particularly since the onset 
and course of her neurological symptoms so closely simulated that of the 
common cerebellar tuberculoma. In spite of the three-and-a-half-year interval 
since the breast was amputated, and the medium grade malignancy of her 
breast cancer, the course of such a tumor in a woman of twenty-six is ordi- 
narily so rapidl}^ fatal that we should doubtless have more seriously considered 
cancer in the differential diagnosis. 

Although Van Wagenen'*’ has shown the dangers of disseminating men- 
ingitis following operative removal of tuberculomas of the cerebellum, the 
electrosurgical method now at our disposal, by means of which dissection of 
tissue ma}’ be carried out without dissemination of inflammatory products and 
with simultaneous surface sterilization and sealing off of the structures 
traversed, offers the surgeon great opportunity in attempting a radical extirpa- 
tion of such a lesion. It was for this reason that the extirpation of the 
supposed tubercle was undertaken in this patient rather than leaving the opera- 
tion as a decompression. 

Cancer and tnhercnlosis . — One cannot well report a case of coincidental 
carcinoma and tuberculosis without some reference to the recent revival of 
interest in the possibility that the two diseases are antagonistic. 

The first observation of the infrequent coexistence of cancer and tubercle 
is ascribed to Cruveilhier, who in 1828 concluded that the relative rarity of 
the double lesion was due to the widely different age-groups usually attacked 
by the two diseases. Rokitanslcy,^ in 1846, as an outcome of his experience 
offered a theory heavily tinged with “humoral” concepts which postulated an 
antagonism between the tubercle “crasis” and the cancer “crasis.” His astute 
observation that the primary site of cancer is rarely that of tuberculosis and 
that the converse is also true is unquestionably correct, but his assumption 
of the antagonism of the “erases” of the two diseases was immediately 
attacked, notably by Lebert^ who in 1852 flatly stated that the idea was 
untenable because he had many times observed the coincidence of tubercle 
and cancer. Paget*^ in 1853 agreed with Rokitansky as to the antagonism of 
the cancerous and tuberculous “diatheses” and noted a case of a woman of 
twenty-five with a rapidly growing breast cancer which was surgically removed 
and in whom six months later both local and axillary metastases occurred 
with sloughing ulcerations. This situation obtained for one year and then 
quite suddenly healing took place, although the woman had gradually failed 
in strength and died two years post-operatively. At autopsy she presented 
extensive fulminating tuberculosis with cavitation in both apices and wide- 
spread smaller tubercles throughout the lungs in addition to fairly extensive 
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carcinomatous metastases in distant areas. He concluded that “the progress 
of the tuberculous process was commensurate with the remarkable regress of 
the carcinomatous extension.” 

The widespread influence of Rokitansky both here and abroad led to very 
frequent consideration of the above premise, and a precisely similar division 
of opinion exists today as to the frequency and infrequency of the coexistence 
of the two processes, with corollary observations on the altered course of 
cancer when tuberculosis has been superimposed either naturally or artificially. 
Marked disparity in autopsy statistics on relative frequency of the diseases is 
explained by a failure to note the ages of the patients, the activity or extent 
of the tuberculosis and by failure to exhaustively search the material when 
once the main cause of death has been ascertained. 

Bastedo'^ in 1904 summarized the then reported cases, and showed the 
following distribution of primary carcinoma associated with active tuberculosis 
mainly in lung, intestines and lymph-nodes. 


Breast 

10 

CEsophagus 

13 

Uterus 


Stomach 

39 

Cheek 


Liver 

8 

Jaw 


Pancreas 

3 

Tongue 


Bowel 

4 

Pharynx 


Total 

92 

In addition, after excluding the well-known tendency to epithelioma forma- 

tion superimposed on 

long-standing lupus. 

he collected the 

cases in which 

tuberculosis and cancer 
tion of the lesions. 

existed in the same 

organ with the following distribu- 

Breast 

7 

Stomach 

3 

Uterus 

I 

Small bowel .... 


Larynx 


Large bowel 

4 

Lungs 

20 

Liver 

2 

CEsophagus 

4 

Rectum 

3 


Total 49 

Moak’s description® of carcinoma of the prostate in a case of pulmonary 
tuberculosis with subsequent distant involvement of lung, bronchial lymph- 
nodes, adrenal, liver and spleen by both processes, and Warthin’s® report of 
a breast cancer with axillary metastases into a node already the seat of active 
tuberculosis show clearly the ability of cancer metastases to flourish in soil 
already involved in tubercle formation. The literature contains a great 
number of similar isolated reports and Broders^® from his own material 
showed twenty cases of coexistence of active tuberculosis and cancer, in six of 
which the two processes were to be observed in the same microscopic field. 

The observations recorded above would appear to indicate that the two 
disorders coincide sufficiently often to show that there is no specific antag- 
onism. Nevertheless, believing such an antagonism to exist, there have been 
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made isolated attempts to tubcrculinizc patients with carcinoma considered 
hopeless from any other therapeutic A'icwpoint. McCaskey/^ in 1902, was 
the first to suggest this and, although citing possible improvement in one case, 
gave no detailed report. Dabney^- in 1916 again attempted this method of 
therapy, and of six patients injected, noted marked improvement over a three- 
month interval in a young woman with an oesophageal cancer. No further 
clinical attempts were carried out until Delbet and Alonod in 1920,^^’ in 
a fairly extensive and carefully conducted series of cases studied the thermal 
reactions in various types of cancer patients with graduated doses of tuber- 
culin. In addition they studied the eflfect of tuberculin injected locally into 
cancer tissue, but were unable to demonstrate in either procedure any con- 
clusive findings save the expected thermal rise. More recently statistical 
studies of post-mortem material have led biometricians^^ to feel that an 
antagonism was demonstrable between the two processes, and in consequence 
still another attempt has been made b}^ Pearl, Sutton and Howard^® to tuber- 
culinize carcinoma patients in the hope of altering the progress of 
the malignancy. 

CONCLUSIONS 

1. Of 1,850 verified intracranial tumors fifty-seven (3.0 per cent.) are 
metastatic, and of these forty-four (2.3 per cent.) are carcinomas. 

2. Of forty-four metastatic intracranial carcinomas, one-fourth are pri- 
mary in the breast. 

3. The average age of patients with intracranial metastases from the breast 
is fifty-one years, the oldest being sixty-five, and the youngest thirty years old. 

4. The onset of intracranial signs after primary focus in the breast 
averages over three and a half years, the interval ranging from three months 
to twelve years, 

5. The course from the appearance of intracranial symptoms is rapid, 
fatality ensuing on an average of six months, and operative interference is 
survived on an average of six weeks, the longest period being five months. 
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Any precise knowledge concerning the interrelations which many patholo- 
gists maintain exist in the group of diseases of the lymphatic apparatus must 
necessarily await sufficient etiological investigations to afford a sound basis 
for judgment. To the clinician and to the pathologist who is so associated 
with the clinic that he is able to follow his cases from their first appearance 
at the clinic to the autops)^, these diseases present widely divergent pictures, 
making it exceedingh^ difficult to classiW them under a single category. 

These difficulties are by no means new. Virchow,^ for example, spoke of 
pseudoleukiemia as a “Mischmasch” and stated that the name was selected 
merely because one did not rightly know how the disease should be regarded 
and consequently threw into the pseudoleukaemia category everything of this 
nature which could not be interpreted otherwise. Wunderlich^ was of the 
opinion that in the group of diseases entitled pseudoleukaemia, Hodgkin’s 
disease, and multiple lymphadenoma without leukaemia, manches nicht 
identischc zusavimengchracht ist. 

Our knowledge of Hodgkin’s disease has been clarified, or rendered more 
obscure — depending on the point of view — since Sternberg^’ ^ demonstrated 
the close association of the disease with tuberculosis, and from that time on 
the tubercle bacillus has never been satisfactorily dissociated from the Hodg- 
kin’s picture. Von Baumgarten^ undertook a classification of tuberculous 
lymphomata and recognized five subdivisions, namely, granular (Schuppel’s), 
caseous, indurative, fibrocaseous, and lymphogranuloma tuberculosum. 
Lichtenstein^ produced a lymphogranulomatous lesion associated with tuber- 
culosis and tissue reactions of intermediate character in guinea pigs inocu- 
lated with material from the spleen of a case of pseudoleukaemic Hodgkin’s 
with tuberculosis. In the later paper'^ he reviews over 200 of the older con- 
tributions on lymphogranulomatosis appearing in the literature previous 
to 1920. 

Since that time, sporadic studies have tended more and more to favor 
the concept that Hodgkin’s disease is a special manifestation of tuberculosis. 
Vasiliu and Iriminoiu'’^ inoculated guinea pigs with material from thirteen 
cases. In ten of these there was no evidence of an associated tuberculosis 
3'^et the material from seven of these ten pioduced tuberculosis in guinea 
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pigs. Unfortunately the authors do not state the source of the inocula, i.e., 
whether from nodes apt to be contaminated secondarily with the tubercle 
bacillus. Merle® obtained tuberculosis in a single guinea pig inoculated with 
material from a Hodgkin’s node but again does not tell us what node. Ber- 
nard, Coste, and Lamy^® produced tuberculosis in guinea pigs with emulsions 
of spleen and nodes from Hodgkin’s disease. The source of the nodes is not 
given nor is it stated whether nodes and spleen were inoculated separately or 
together. The prevalence of tubercle bacilli in certain node groups, especially 
hilum and, to a lesser extent, cervical and mesenteric, is so well known that 
conclusions drawn from inoculations from these nodes in Hodgkin’s disease 
must be accepted with some reservations. Coyon and Brun’^^ report the pro- 
duction of Hodgkin’s disease in guinea pigs by inoculation of material 
from the human subject. The patient likewise had tuberculosis. They 
are of the opinion that the diseases are unrelated. The source of their 
material was a mediastinal node. Martinolli^® inoculated guinea pigs with 
material from the livers and spleens of foetuses of tuberculous mothers and 
obtained tuberculosis. Yet in one guinea pig he describes the finding of a 
typical Sternberg Hodgkin’s disease and concludes that the etiological agent 
of the disease is a filter-passing form of the tubercle bacillus. We must 
admit that in our own opinion the filter-passing form of the tubercle bacillus 
still remains to be satisfactorily demonstrated, although the recent studies of 
Kahn®® on the life cycle of the organism suggest further investigations of 
this possibility. MacMahon and Parker^® have recently cultured human 
tubercle bacilli from a case showing the conglomerate features of leukaemia, 
pseudoleukaeinia, lymphosarcoma, Hodgkin’s disease, and tuberculosis. They 
wisely refrain from interpreting the picture. 

Brandi^^ has recently described an interesting case in which tuberculosis 
of the testis was followed in six months by Hodgkin’s disease in the inguinal 
nodes. L’Esperance^®- has obtained tuberculosis in chickens, rabbits, and 
guinea pigs inoculated with Hodgkin’s material and reports the culture of an 
avian tubercle bacillus from the spleen of a child with typical Pel-Ebstein dis- 
ease. These results strongly suggest that the avian tubercle bacillus may be 
the etiological agent in certain cases, at least, of Hodgkin’s disease. 

During the past year one of the authors has observed a case histologically 
diagnosed as pseudoleuksemia. This patient was a poultryman who had 
repeatedly autopsied tuberculous fowls. The initial adenitis which had sub- 
sided at the time of admission, was axillary and was associated with a lesion 
of unknown etiology on the finger. Whereas there was no evidence of 
classical Sternberg Hodgkin’s disease at autopsy and the histological diagnosis 
was pseudoleuksemia. nevertheless a node removed during the course of the 
disease showed a distinctly granulomatous picture with many eosinophiles but 
without definite Sternberg cells. This node was considered as atypical Hodg- 
kin’s disease (Case 8, Table IV). A terminal pneumococcic septicaemia was 
responsible for the death of all animals inoculated with the material. Such 
cases, in themselves not especially significant, are nevertheless of considerable 
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importance when viewed in the light of the gradual accumulation of rather 
formidable evidence tending to associate Hodgkin’s disease with a tuber- 
culous etiology. 

Recent studies more directly within the field of known acid-fast etiology 
appear to have significance, and a possible bearing on the problem under 
discussion. It is now possible in experimental tuberculosis to estimate the 
native resistance to initial infection with a given strain of bacilli, and to 
predict the course of the disease in individual animals, on the basis of the 
monocyte-lymphoc3Te ratio as determined from the peripheral blood.^® Ani- 
mals showing a high physiological level of monocytes in contrast to lympho- 
cytes are relatively more susceptible to acute, progressive tuberculosis than 
those having a low M/L index. The epithelioid cell of the tubercle has its 
origin from the monocyte,^^ and epithelioid cells as identified in the supravital 
technic have been found as a part of the cellular reaction in Hodgkin’s 
nodes.”® 

The newer bacteriological studies of Petroff,-^ based upon an ingenious 
method for the dissociation of various pure strains of avian, bovine and 
human tubercle bacilli, are resulting in a reevaluation and a new appreciation 
of the potentialities for variation in virulence of the acid-fast group. Standard 
cultures of virulent organisms, long known and studied, have been dissociated 
through the isolation of individual colonies. The pathology varies widely, 
depending upon the type of colony picked from a particular strain for inocula- 
tion purposes and the state of resistance of the animal, both of these variables 
now being in a fair way toward control. 

Then, the correlated chemical and biological studies of the whole group 
of acid-fast bacilli under the direction of the Research Committee of the 
National Tuberculosis Association^^ are beginning to suggest new interpre- 
tations of the mechanism underlying the varying pathology characteristic of 
tuberculosis. Among the chemical partitions thus far studied, the phosphatid 
fraction from the lipoids, as isolated by Dr. R. J. Anderson,”® of the Sterling 
Chemistry Laboratory, Yale University, has proven of unusual interest. 
Given directly into the tissues of normal animals it produces a reaction, pre- 
dominantly of epithelioid cells and Langhans’ giant cells, indistinguishable 
from that seen frequently in the disease.®^ However, when given intra- 
venously in antigenic doses to rabbits the cellular response has been found to 
be inconstant .23 As small a total dosage of the phosphatid as 5 milligrams 
may produce small foci of epithelioid cells in organs and tissues, while another 
rabbit receiving 150 milligrams in larger antigenic doses may show no cellular 
reaction. In the latter instance an increased ability of the blood serum to 
flocculate the phosphatid in vitro and complement-fixing antibodies®®- have 
been demonstrated, together with an increased resistance to subsequent tuber- 
culous infection.^® When the antibody titre is high, with no free antigen 
demonstrable, tubercle formation should be minimal ; but with lipoid antigen 
being liberated without effective neutralization or elimination b}’’ the body , 
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Taulk I 


Hodgkin's Disease Verified by Biopsy 


Case 

Age 

Sex 

Dura- 

tion 

mos. 

Activity 

Treated 

Titre 

Remarks 

I 

16 

F 


Active 

Yes 

H37A3. . 
AvA3 . . . 
Anti H37 
Anti Av . 

. 1-320 
. 1-640 

. 0 

±1-20 

Fever, rapid exten- 
sion, death in 4 
months 

2 

■ 

F 

■ 

Quiescent 

Yes 

H37A3. ■ 

AV.A3 . . 
Anti A3 . 

. 1-80 
■ 1-320 
. 0 

No clinical evidence 

3 

29 

M 

48 

Quiescent 

Yes 

AV.A3 . . 

Bov 

H 37 A 3 - • 
Antigens. 

. 1-640 
. 1-640 
. 1-2560 
. 0 

No clinical evidence 

4 

34 

M 

41 

Active 

Yes 

H37A3. . 
AV.A3 . . 
Antigens. 

. 1-160 
. 1-80 
. 0 


5 

48 

M 

B 

Active 

Yes 

H37A3.. 
AV.A3 . . 

. 1-640 
. 1-640 


6 

48 

M 



Yes 

H37A3. . 
AV.A3 , . 

. 1-640 
. 1-640 

Active pulrnonary 
tuberculosis 

7 

22 

M 

5 

Active 

Yes 

H37A3. . 

AV.A3 . . 

. 1-320 
. 1-1280 


8 

■ 

F 

36 

Quiescent 

Yes 

H37A3. . 
AV.A3 . . 
Anti H37 
Anti Av. 

. 1-1280 
. 1-1280 
. 0 

. I-IO 

Now rapidly pro- 
gressive 

9 

45 

M 

mm 

Active 

Yes 

H37A3 1-640 

AV.A3 .... 1-640 
(avian heavier) 


lO 

28 

F 

so 

Active 

Yes 

H37A3. . . 
AV.A3.. . 

. 1-640 
± 1-640 

Haemoptysis; pyeli- 
tis; bone involve- 
ment 

II 

29 

F 

40 

Active 

Yes 

H37A3. . . 
AV.A3 . . . 
Anti H37. 
Anti Av. . 

. 1-640 
. 1-640 
. 1-40 
. 1-40 


12 

19 


27 

Active 

Yes 

H37A3 1-640 

AV.A3 .... 1-320 
(avian heavier) 

Probably thymic 

with malignant 

features 

13 

D 

F 

29 

Active 

Yes 

H37A3. . . 
AV.A3 . . . 

. 1-2000 

. i-iooo 

Progressive; death 

8 months later 

14 

21 

F 

4 

Active 

Yes 

H37A3... 
AV.A3 . . . 

1-40 
. ±640 
. 1-320 
±1280 

Febrile; death in 1 1 
months from on- 
set 
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Taiu.ic I {Coni ill ucd) 




Sex 

Dura- j 
tion 
mos. 

1 

Activity 

Trealcd 

i 

Titre 

Remarks 


1 

u 

■ 

Active 

Yes 

H37A3. . . 

AV.A3 . . . 

. 1-250 
±640 
. 1-320 

Early recurrent 
phase after treat- 
ment 

■ 

40 

kl 

iS 

Quiescent 

Yes 

H37A3. . 
AV.A3.. . 

dbi-40 

±1-40 

Anti Av. sugges- 
tive; others — 0 

1 




Active 

Yes 

H37A3. . 
AV.A3 . . 
Bov. . . . 

m 


17 

■ 

M 

■ 

Active 

Yes 

H37A3.. 

AV.A3 . . 
Anti H37 
Anti Av. 

. 1-160 
. 1-1280 
. ± 

. +-1-+ 


18 

28 

F 

36 

Active 

Yes 

H37A3. . 
AV.A3 . . 
Antigens 

. 1-160 
. r-640 
. 0 


19 

40 

M 



Yes 

i 

H37A3.. 

AV.A3 . . 
Antigens. 

. 1-640 
. 1-640 
. 0 

Bone lesions 

20 

31 

M 

H 

Regressing 

Yes 

H37A3. . 
AV.A3 . . 
Anti H37 
Anti Av. 

1 

. 1-640 
. 1-640 
. 0 

• -b 


21 

45 

F 

18 

Active 

Yes 

H37A3. . 
AV.A3 . . 
Anti H37 
Anti Av. 

. 1-320 
■ 1-320 
. 0 
• + 


22 

57 


3 

Active 

Yes 

H37A3. . 
AV.A3 . . 
Antigens. 

. 1-160 
. 1-320 
. 0 


23 

22 

F 

8 

Active 

Yes 

H37A3.. 
AV.A3 . . 
Bov .... 
Antigens. 

. 1-1280 
. 1-1280 
. 1-1280 

. 0 

• 

24 

23 

M 

5 

Regressing 

Yes 

H37A3. . 
AV.A3 . . 
Bov .... 
Antigens. 

. 1-1280 
. 1-640 
. 1-160 
. 0 



new foci of epithelioid cells arise, within which the tubercle bacilli appear to 
survive and multiply with little difficulty. 

Comparable phosphatid fractions from human,-" bovine-® and avian tuber- 
cle29 bacilli have been isolated by Doctor Anderson and his associates, parallel 
biological studies having been made by Doctor Sabin and associates at the 
Rockefeller Institute. It has been determined that this particular lipoid frac- 
tion, as obtained from all three sources, contains the potentialities for inducing 
tissue proliferation, primarily epithelioid in character, and may possess anti- 
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genic properties. Which of these two reactions, the serological or the foreign 
body tissue response, will predominate, is dependent upon the constitution of 
the individual animal. 

In testing sera from tuberculous sources of known human or bovine 
etiology the titre has been higher usually with the homologous antigen, though 
phosphatid of eterologous origin has been precipitated in relatively high dilu- 
tion also. Absorption experiments have indicated incomplete precipitation 
with heterologous, as contrasted with homologous antigens.^® Further chem- 
ical and biological studies are in progress to establish whether the phosphatid 
fractions from human bovine and avian tubercle bacilli are qualitatively, or 
only quantitatively, different. 

In a study during the past two years of more than 350 clinical cases, of 
which the majority were tuberculous, frequent ability to precipitate the tuber- 

Table II 


Clinical Hodgkin's Disease {No Biopsies) 


Case 


Sex 

Duration 

i^ctivity 

Treated 

Titre 

Remarks 

I 

16 

M 

17 mo. 

Quiescent 

Yes 

H37A3 1-40 

±1-160 
AV.A3 .... I-160 
Anti H37. . 1-640* 

Later suspect this 
hilum the. 

2 

28 

F 

36 mo. 

Active 

Yes 

H37A3 1-640 

±1-1280 
AV.A3 .... 1-2000 

Terminal phase 

3 

38 

F 

4 mo. 

Early, re- 
gressing 

Yes 

1 

! 

] 

H37A3 1-320 

±1-640 

AV.A3 ±1-2000 

(2 hrs) 
1-320 
(24 hrs) 
Bov. A3 1-320 


4 

42 

1 

M 

23 mo. 

Active 

Yes 

H37A3.... 1-1280 
(2 hrs) 
AV.A3 .... 1-640 

H37A3 1-320 

(24 hrs) 

Classical course. 
Dead 

s 

36 

F 

s yrs. 

Active 

Yes 

H37A3 1-160 

AV.A3 .... 1-160 

Classical course. 

Dead 

6 

28 

M 

48 mo. 

Regressing 

Yes 

H37A3 1-320 

AV.A3 .... x-640 
Bov 1-160 

Classical course. 

Now fever and 
pruritis 

7 

22 

F 

40 mo. 

Quiescent 

Yes 

H37A3 1-640 

AV.A3 .... 1-640 
Anti H37. . 0 
AntiAv. .. i-io 


8 

16 

M 

? 

i 

i 

Active 

Yes 

H37A3. . . . 1-2560 
AV.A3 .... 1-2560 
Anti H37. . ± 
AntiAv... - 4 --f- 



* In this instance a 1-640 dilution of patient’s serum against undiluted immune rabbit serum. 
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culo-pliosphatid in high litre, or the precipitation with a phosphatid antiserum 
of suspected uncombined antigen, has been demonstrated. Spinal fluids 
pleural effusions, joint fluids, as well as blood sera have been tested. In a 
study of tuberculous children and of children vaccinated with Calmette- 
Guerin bacillus®^ a reciprocal relationship between the monocyte-lymphocyte 
ratio and the phosphatid antibody titre in the blood serum has been noted. In 
tuberculous children when the antibody titre has been low and the M/L index 
high the patients have been clinically ill, whereas improvement has followed 
a rise in the antibody titre and an accompanying fall in the M/L ratio. 

As a part of the clinical study for an evaluation of this phosphatid precipi- 
tin test in diagnosing and following tuberculous infection, we have recorded 
the reaction of the blood sera from a group of patients at the Memorial Hospi- 
tal, New York City, showing lymphadenopathies of diverse pathological diag- 
nosis. The cases were seen, the blood serum collected and the precipitin tests 
read, in the majority of instances, before the results of the biopsy findings and 
the clinical diagnoses were known. The analysis of the accumulated observa- 
tions is presented in Tables I to VII inclusive. 

Fifty-five cases comprise this series, of which twenty-four fall into the 
group of Hodgkin’s disease as verified by biopsy examination (Table I), and 
eight additional cases have had a similar clinical diagnosis without histo- 
pathological confirmation (Table H). The remaining twenty-three cases 


Table III 
Lymplwsarcoma 


Case 

Age 

Sex 

Duration 

Treated 

Active 

Titre 

Remarks 

I 

SI 

M 

s yrs. 

Yes 

1 

No 

H37A3 1-80 

Verified 

2 

35 

M 

5 mos. 

Yes 

No 

H37A3 1-40 

AV.A3 1-40 

Antigens ... 0 

No biopsy 

3 

SO 

i 

F 

12 mos. 

Yes 

Yes 

H37A3 1-40 

zti-80 

Verified 

4 

34 

P 

5 mos. 

Yes 

No 

H37A3 1-40 

Mediastinal. No biopsy 

5 

24 

M 

12 mos. 

Yes 

No 

H37A3 1-320 

Tonsillar, primary 

6 


M 

1 

2 mos. 

Yes 

Yes 

H37A3...'. . 1-80 

AV.A3 1-80 

Antigens ... 0 

Verified. Death in 4 
months 

7 

63 

M 

6 mos. 

Yes 

No 

H37A3 1-640 

AV.A3 I- 1 60 

Verified. No clinical sign 
of tbc. X-ray neg. 

8 

SI 

M 

1 

6 wks. 

Yes 

Yes 

H37A3 1-40 

±160 

AV.A3 1-160 

Verified 

9 

48 

M 

4 mos. 

Yes 

Yes 

H37A3 0 

Av.A3.- 0 

Verified 

lO 

S 2 

F 

7 mos. 

1 

Yes 

Yes 

H37A3 0 

AV.A3 0 

Verified 
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include a variety of pathological conditions involving the lymphatic system, 
and have been classified partially on biopsy findings, partially on clinical signs 
and symptoms (Tables III to V; see footnote Table IV). 

The difficulty with which activity of the pathological process is measured in 
a chronic condition such as Hodgkin’s disease, together with the influence of 
intensive irradiation therapy, makes any correlation between the precipitin 
titre and resistance impossible in this series. Repeated observations on the 
same case, such as in No. i6, Table I are necessary before any conclusions 

Table IV 

Lymphatic Leukcemia, Psetidoleiikccmia, and Leukosarcomatosis (Sternberg) 


Case 

Type* 

Age 

Sex 

Duration 

Activityt 

Titre 

Remarks 

I 

Lymphatic 

leukajmia 

55 

M 

3 mos. 

Active 

H37A3. . . 

. 1-80 


2 


1 

M 

4 mos. 

Active 

H37A3. . . 
AV.A3 . . . 
Antigens. 

. 1-320 
. 1-80 
. 0 


3 

Lymphatic 

leukaemia 

53 

M 



H37A3. . . 

. 1-80 


4 

Leukosar- 

comatosis 

1 

M 

9 mos. 

Active 

H37A3. . . 
AV.A3 . . . 
Antigens. . 

. 1-80 
, 1-80 
. 0 


S 

Leukosar- 

comatosis 

53 

M 

10 mos. 

Active 

H37A3. . . 
AV.A3 . . . 

. 1-160 
. 1-160 

. .. 

6 

Pseudo- 

leukaemia 

54 

M 

? 

Active 

H37A3... 

AV.A3 . . . 

. 1-1280 
. 1-80 


7 

Pseudo- 

leukaemia 


F 

47 mos. 

Active 

H37A3. . . 
AV.A3 . . . 
Antigens. . 

. I-I6O 
. 1-40 
. 0 


8 

Pseudo- 

leukaemia 

36 

M 

13 mos. 

Active 

H37A3. . . 
AV.A3 . . . . 

. 1-320 
. 1-640 
(2 hrs.) 
1-160 
(24 hrs.) 

Node classed atypi- 
cal Hodgkin’s 


* To pathologists who realize the changing pictures one encounters in the course of these loosely classified 
disease conditions it will be quite apparent that it is impossible to group them properly. They change as tne 
disease progresses. As given in the tables the grouping applies to the temporary clinical classification at the 
time the tests were done. 

t Often activity is not determinable. Hodgkin’s disease, quiescent so far as external manifestations go, may 
be active in deep, non-palpable abdominal nodes, bone marrow, etc. No one knows enough about pseudo- 
leuksemia to say when it is or is not active. We have presumed activity if the blood count varied from the 
normal. Similar difficulties are presented throughout the whole group of diseases. 

are justified. However, the general tendency toward a high antibody titre m 
this group is consonant with a chronic disease process if interpreted ni 
terms of similar findings in tuberculosis. In nine instances the presence of 
free phosphatid antigen was suggested in tests with antisera for avian phos- 
phatid, four of the cases giving also a positive precipitin reaction with anti- 
human tuberculo-phosphatid serurn. This observation would lend support to 
I.’Esperance’s finding of the avian tubercle bacillus in certain Hodgkin’s cases. 
It is a possibility, of course, that non-tuberculous processes could so alter 
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the blood scrum that the physico-chemical precipitation of the colloidal sus- 
pension of tuberculo-jdiosphatid would occur. However, it seems less likely 
that an apparently specific antiserum secured from rabbits, which had been 
treated with intravenous antigenic doses of this phosphatid, should react with 
a patient’s serum, if a similar antigen was not present. The serum from nor- 
mal rabbits has not reacted with normal or tuberculous human serum in 
our experience. 

In Table VI are summarized the antibody titres to tuberculo-phosphatid 
as given under each diagnostic division, and it is here that certain striking 
dififerences are to be noted. Twenty-six of the thirty-two cases of Hodgkin’s 

Table V 


Heterogeneous Lyinphadenopathies 


Case 

Type 

Age 



Activity 

Titre 


Remarks 

I 

Lymphoma 

1 

F 

12 mos. 

Quiescent 

H37A3 . . . 
AV.A3 .... 
Antigens. . 

1-40 

1-40 

0 

Undetermined 

etiology 

0 

Chronic Hmph- 
adenitis 

56 

F 

24 mos. 

Regress- 

ing 

H37A3 . . . 
AV.A3 .... 

1-160 

1-160 


3 

Undiagnosed 

adenopathy 

18 

F 

24 mos. 
on 

entry 

(192s) 

Quiescent 

T? A 

't< 

1-320 

1-640 

Radiosensitive. 
May have 
been Hodg- 
kin’s, No ev- 
i d e n c e in 
June, 1930 

4 

Tuberculous ad- 
adenitis 

28 

M 

5 mos. 

Active 

H37A3 . . . 
AV.A3 .... 

m 


S 

Tuberculous ad- 
adenitis 

28 

F 

24 mos. 

Quiescent 

H37A3 . . . 
AV.A3. . . . 

1-40 

1-40 

No evidence of 
clinical dis- 
ease when 
tested 


Explanation for abbreviations. Tables I-V. 

H37' — the H37 strain of human tubercle bacilli. 

— avian tubercle bacilli. 

Bov. — bovine tubercle bacilli. 

A3-7-Anderson’s phosphatid fraction, original concentration i per cent, suspension. 

Anti H37, anti A3, etc. — reaction between patient’s serum and immune rabbit serum prepared by immunizing 
rabbits against the A3 phosphatid. 

disease showed a capacity of the blood serum to precipitate the phosphatid in 
a dilution of 1-640 (of an original i per cent, suspension), or higher. This 
is well within the range of positive reactions observed in known tuberculous 
cases. Only three of the twenty-three cases, which were not of the Hodgkin’s 
type, showed a similar precipitating ability, and one of these was an active 
case of tuberculous adenitis (Case 4, Table V), and another an undiagnosed 
adenopathy suggestive of Hodgkin’s disease (Case 3, Table V). Two of 
the cases in the miscellaneous group, which were diagnosed clinically, when 
first seen, as Hodgkin’s disease, were reported with low, 1-40, 1-80, precipi- 
tin titres previous to the biopsy diagnosis of lymphosarcoma. The coinci- 
dence, if such it be, between a high anti-phosphatid titre in the serum and 
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the presence of Hodgkin’s disease has been sufficiently frequent in this series 
to raise the question of the correctness of this diagnosis in the adenopathy 
group, when the precipitin reaction has been negative, or positive only in the 
non-specific range. With reference to an etiological relationship between the 
tubercle bacillus and Hodgkin’s disease we are not unmindful of the frequency 
with which true tuberculous disease has been found associated with the typical 
pathological picture of Hodgkin’s and the suggestive results of these tests 
may hardly more than emphasize this long-recognized relationship. 

Table VI 


Analysis of Results with Tnbercnlo-phospJiatid 


Type of disease 



Titres 



i6o or above 

320 or above 

640 or above 

1280 or above 

2000 or above 

Verified Hodgkin’s 

Clinical Hodgkin’s — no 


23 of 24 

20 of 24 

8 of 24 

2 of 24 

biopsy 


6 of 8 

6 of 8 

4 of 8 

0 

00 

Lymphosarcoma 


2 of 8 

I of 8 

0 

0 

Pseudoleukccmia 

3 of 3 

2 of 3 

2 of 3 

I of 3 

0 

Lymphatic leukccmia. . . . 

o 

I of 3 

0 

0 

0 

Leukosarcomatosis 

I of 2 

0 

0 

0 

0 


It will be seen from Table VII that in less than half of the cases of Hodg- 
kin’s disease was the titre for avian pbosphatid higher than that for the 
human lipoid, though in nineteen of the twenty-four verified cases the avian 
litre was equal to, if not above, that of the human. Biologically the phos- 
phatids from both sources produce an identical reaction of epithelioid cells 
in the connective tissues of normal rabbits, and no qualitative differences have 
as yet become apparent in the experimental studies. 


Table VII 
Specificity of Antigens 


. Type of disease 

Avian titre 
higher 

Avian equals 
human 

Human titre 
higher 

Verified Hodgkin’s 

10 of 24 

4 of 8 

I of 3 

9 of 24 

3 of 8 

S of 24 

1 of 8 

2 of 3 

Hodgkin’s unverified 

Pseudoleukffimia 



Hodgkin’s disease is comprised of several heterogeneous but interlocking 
pathological manifestations. It may be an ill-defined chronic lymphadenitis 
with slight to moderate reticulum cell overgrowth, or proliferation of the sinus 
endothelium, and a slight eosinophilic infiltration, or it may present as a more 
or less diffuse overgrowth of small lymphocytes associated with a low-grade 
pseudoleuksemic blood picture ; but, in the fully developed, typical types, there 
is the characteristic Sternberg cell histology, and on occasion a tendency 
toward various sarcomatoid manifestations. When studied supravitally," 
nodes from cases seen early in the disease show many epithelioid cells entirely 
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characteristic of those found in tuberculosis. In the later stages of the 
disease there are perhaps fewer epithelioid cells and a more general connective 
tissue reaction. Differences between these pictures and classical caseous tuber- 
culosis are striking only when the extremes are considered. There are many 
examples which reveal interrelationships, and cases in which it is quite impos- 
sible to determine where one type ends and the other begins. Hodgkin’s 
disease differs from typical tuberculosis hardly more than the various mani- 
festations of clearly recognized tuberculosis differ from one another — no 
more than pleurisy with effusion differs from phlyctenule, or hyperplastic 
tuberculosis of the caecum from acute pneumonic phthisis or lupus 
erythematosus. 

That Hodgkin’s disease pursues an inevitably fatal course is scarcely 
a sound argument against a tuberculous etiology. In the first place, it is never 
treated as is tuberculosis ; secondly, involvement is usually extensive when 
patients are first seen; and in the third place, it is impossible to estimate 
the number of transient lymphadenopathies never subjected to microscopic 
diagnosis, which if so studied, might show features which would necessitate 
the diagnosis of Hodgkin’s disease. We, personally, have known one patient 
(biopsy verification), who survived gland excision seventeen years, and 
who now has a local recurrence of the process with some dissemination, but 
who gives promise of surviving many years longer. 

With the newer histo-pathological approach to the finer cellular dif- 
ferentiation and structure in disease processes, which is now possible through 
the use of supravital staining with its additional criteria, we may hope even- 
tually to understand more fully the meaning of these reactions of diverse 
etiology in terms of physiological equilibria and resistance. The body has at 
its disposal onl)'- a limited number of cells with which to combat invasion and 
insult from whatever source, and this is the underlying reason for the con- 
fusion which attends the attempt at differentiation in such a closely allied 
group of diseases as those affecting the lymphatic system. 

The recent work of Petroff^^ on the bacteriology of the acid-fast bacilli 
necessitates a restudy of this group of organisms in their relationship to 
human disease. A careful comparative study of the protein antigens (allergy 
nnd skin hypersensitiveness) from the several “R” and “S” strains of 
tubercle bacilli is now essential, and quite possible. The differing pathology, 
which has already been found to accompany the various combinations of 
constitutional resistance and these diverse types of infecting organisms, 
presents a fertile field for present speculation and future investigation. 

An ultimate understanding of both the pathological agent or factor, and 
the mechanism of adjustment or resistance must precede any final approach 
toward the control of each definite etiological entity in disease. 
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THE GENETIC NEOPLASTIC RELATIONSHIPS OF HODGKIN’S 
DISEASE, ALEUKiEMIC AND LEUKEMIC LYMPHO- 
BLASTOIMA, AND MYCOSIS FUNGOIDES 

By Aldred Scott Warthin, M.D. 

OF Ann Arbor, Micr. 


rnO.M THE r.\T)I01,OGICAL LADOn.VTOnlES IN THE UN'IVEHSITV or MICHIGAN 


(^Fn 100,000 diagnostic tissue examinations made in the Pathological Lab- 
oratory of the University of Michigan between the years 1895 and 1927 there 
were 506 cases, approximately 0.5-j- per cent, of all cases, diagnosed as 
Hodgkin’s disease, aleukasmic and leukasmic lymphoblastoma, and mycosis 
fungoides. These cases were further distributed, as to diagnosis, as follows : 


Hodgkin’s 

T3-pical Hodgkin’s 94 

At3'pical Hodgkin’s 83 

Sarcomatous Hodgkin’s 29 

Leukasmic Hodgkin’s, lymphatic 6 

Leukaemic Hodgkin’s, m3'ela2mic 2 

Hodgkin’s becoming lymphosarcoma 12 

Abdominal Hodgkin’s 3 

Hepatic Hodgkin’s, cirrhosis 2 

Cutaneous Hodgkin’s, mycosis i 

(Non-caseating tuberculosis with clinical diagnosis of 

Hodgkin’s 10) 

Lymphohlastonia (lymphosarcoma) 

Typical glandular bmiphoblastoma 134 

Typical abdominal lymphoblastoma, gastro-intestinal, etc. 26 
Typical tonsillar Lymphoblastoma 19 

T3'pical aleukasmic lymphoblastoma becoming leukaemic 9 

Atypical glandular lymphoblastoma 44 


Mycosis fungoides 


Aleukaemic lymphoblastoma 
Aleukaemic lymphoblastoma becoming leukaemic 
Aleukaemic myeloblastoma 
Leukaemia cutis 

enuring the same period, in 2,000 autopsies there were 83 
cases falling into the same diagnostic categories, as follows 

Myelaemic leukaemia 
Leukaemic lymphoblastoma 
Aleukaemic lymphoblastoma 
Hodgkin’s, typical 
Aleukaemic m3ycosis fungoides 
Leukaemic m3ycosis fungoides 
Hodgkin's mycosis fungoides 
Plasma-celled mycosis fungoides . 

Myeloid m3ycosis fungoides 

Eosinophile (myeloctye) m3XOsis fungoides 


23 

5 

I 

3 

(4.1 per cent.) 

24 

20 1/ 

20 y 

7/ 

5 

3 

r 

r 

I 

I 
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study of this material, as outlined above, has formed the basis for 
the writer’s belief that Hodgkin’s disease is a neoplasm and related genetically 
to the lymphoblastomas, of which both the aleukaemic and the leukaemic forms 
are identical pathologically ; and that mycosis fungoides is likewise a 
neoplasm belonging to the same generic group. The essential differences 
between these different clinical forms consist in different degrees of differ- 
entiation or entdifferentiation, and the organ or tissue primarily involved. 
Transition forms exist toween all of these groups, and one type may be 
transformed into another) Clinically they all possess the characters of 
malignancy ; no cure is known for an)'- one of them ; they progress inevitably 
to a fatal termination, sometimes rapidly, sometimes very slowly. They all 
show infiltrative tendencies and metastasize, ultimately involving all of the 
reticulo-endothelial and blood-cell forming tissues of the body. They show 
an abundance of mitotic cell-division figures, both typical and atypical, as 
well as amitotic cell division. Their growth is at times rapid, at other times 
slow ; they are characterized by their marked tendency to degenerations and 
necrosis. Marked fibrosis often follows the degenerative changes. At times 
the regressive tendencies are so marked that so great a reduction in size of 
the growths takes place, that clinically they may become so greatly dimin- 
ished in size as apparently to disappear. A certain degree of fever fre- 
quently accompanies such periods of marked retrogression. Periods of the 
aleukcemic state may alternate with leukaemic periods. The acute trans- 
formation into a leukaemia is sometimes preagonal. The general effects upon 
the patient are in every way comparable to those of tumor cachexia; pro- 
gressive anaemia, emaciation, weakness and exhaustion, ^^though regarded 
many times as representing infectious processes, no organism described as a 
possible etiologic factor has ever met the test; moreover, the clinical and 
pathologic pictures presented are those of a progressive fatal malignancy^ No 
mild cases exist ; no cures have ever been observed for any one of the forms 
belonging to this group. There is no evidence of any immunity process; no 
specific antibodies are found in the serum. { In all of these forms the 
pathologic picture is that of a progressive increase of atypical tissue replacing 
the normal tissues of the body, up to a point at which life is no longer pos- 
sible, or secondary complications may end the pictured 

(More than twenty-five years ago the writer’s study of chloroma con- 
vinced him that “Chloroma is a tumor-like hyperplasia of the parent-cells of 
the leucocytes, primary in the red marrow, the periosteum being involved 
only secondarily.” This was new pathology at the time, but this view has 
been generally accepted since, ffii 1904 he observed an aleukaemic lymphosar- 
coma (lymphoblastoma), primary in the intestine, become transformed into 
the leukaemic stage after a surgical operation for removal of the appendix) 
This case was reported in the Transactions of the Association of American 
Physicians, in 1904, under the title of “The Neoplasm Theory of Leukemia, 
with Report of a Case Supporting This View.” It was regarded by the 
-writer as presenting the same evidence of malignant neoplasm nature, in it.s 
infiltrations and metastases, as did the chloroma case, and in this article he 
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made the statement that "leukemia must be regarded as a neoplastic hyper- 
plasia of the parent cells of the blood cells.” ^/or this neoplasm, he sug- 
gested the term lenkohlastoma, and offered the following classification of 
the leuksemic and aleuksemic neoplasms: 

f Lymphosarcoma 
[Aleukaemic<l Myeloma 

[Pseudoleukaemia, etc. 


Leukoblastoma 


N on-chloromatous < 


Lymphaemic 


I Small celled 
[Large celled 


Chloromatous 


r , • j T. r 1 • jNeutrophile 

Leukaemic s Myelaemic < 

l^Eosinophile 

Atypical cell 
Mixed cell 

[ . ^ - . j Green tumor, either lymphoid 

eu aimic|^^ myeloid without leukaemia 

T , . I Small celled 

Lymphaemic < ^ , 

[Large celled 


Leukaemic < 


, , , . / Neutrophile 

Myelaemic < „ . , 

[Eosmophile 

Atypical cell ^ 

Mixed cell • 


/This was at a time when no textbook considered the possibility of the 
neoplastic nature of leukaemia, but a certainty of conviction as to the correct- 
ness of this view has remained in the writer’s mind ever since, and he has 
had in recent years the satisfaction of seeing an increasing acceptance of 
this view. In spite of the prevailing universal belief that Hodgkin’s dis- 
ease was an infective granuloma, he very early was led to include this dis- 
ease in the same group with the aleukaemic and leuksemic lymphosarcomas, 
because of observed cases showing such transitions from typical Hodgkin’s 
into the other forms^ His experience was the same as far as mycosis 
fungoides was concerned, and this clinical form he brought also into the 
same group of generic relationship. While the limits of this paper are too 
brief to enter into any detailed description of epoch-making cases observed, 
or into extended arguments over the relationship of the different forms, an 
attempt will be made to give a concise and succinct statement of the writer’s 
views on this question, and the chief reasons in support of these views. 

Hodgkin’s Disease . — Typical Hodgkin’s presents a characteristic and 
easily recognizable histological picture. The most marked feature is at first 
3 localized or focal proliferation of the reticulum with the presence of 
atypical lymphocytes, lymphoblasts, plasma cells, mononuclear and poly- 
nuclear eosinophiles, myeloid cells, fibroblastic cells, and the multinucleated 
"Hodgkin’s” or "Dorothy Reed” giant cell, which resembles those of the 
bone-marrow. These and the eosinophile cells constitute the chief diagnostic 
factors microscopically; and our diagnoses of typical Hodgkin’s rests upon 
their presence and is never made in their absence. As the disease becomes 
more chronic these foci in these lymph-nodes l)ccome more filjrous, the struc- 
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lure of the node is wholly lost, and its appearance becomes that of a multi- 
centric nodular mass, the active nodules separated from each other by dense 
fibrous connective tissue. In the more actively growing cellular forms 
degeneration and necrosis occur frecpiently ; often these degenerative changes 
are so marked that a great reduction in their size, even to that of the normal 
node, may result. The disease may begin anywhere in the body where there 
is primitive lymphoid tissue or reticulo-endothelial tissue. In our experience 
the left cervical nodes have been most often the clinical point of origin ; then 
the right cervical region; then the axillaiy, inguinal, mediastinal, and 
retroperitoneal nodes in the order named. The process may also be primary, 
or at least most marked, in the tonsil, th3mius, bone-marrow, spleen, liver and 
skin. We have diagnosed Hodgkin’s in the tonsil before any enlargement of 
the lymph-nodes was clinically apparent. Ultimately, all of the lymphoid tis- 
sue in the body is involved in the process, and throughout the reticulo-endo- 
thelial tissues of the peri-l3anph-node adipose tissue, in the mediastinum, 
retroperitoneal adipose tissue, and subcutaneous fat, small nodules, or more 
diffuse infiltrations, showing the same histologic structure as the lymph-nodes 
develop. Even in the meninges Hodgkin’s foci may be present. In old and 
advanced cases the liver may present the appearance of a Hodgkin’s cirrhosis ; 
even in the kidneys and testes metastatic nodules and infiltrations may be 
found. The lungs may also not infrequently show numerous typical Hodg- 
kin’s nodules and infiltrations. The heart usuall3^ escapes, but even in this 
organ we have found small Hodgkin’s nodules, and in one case of mediastinal 
Hodgkin’s (thymoma) the heart showed marked involvement. Further, in 
late Hodgkin’s atypical cells are found in small masses in the splenic, kidney 
and liver capillaries, apparently free, or forming small emboli, proving beyond 
any doubt the occurrence of metastasis. When recognized clinically the 
disease is as a rule well advanced and the majority of the lymph-nodes show 
the typical lesion. As the lymph-nodes become progressively rejDlaced by the 
atypical tissues, all normal lymph-node structure disappears, the sinuses are 
obliterated, the germ centres are lost, and the distinction between cortex and 
medulla can no longer be made out. Around the nodes so altered there is a 
progressive new formation of lymphoid tissue which in turn becomes involved 
in the process. After removal of diseased nodes there occurs a similar 
regeneration of nodes that ultimatel3'’ show the characteristic changes of the 
disease. Not all cases of Hodgkin’s show a febrile reaction, but in the major- 
ity there is an irregular fever curve, especially marked in the case of degener- 
ating nodes. Secondary infection of the necrotic areas is undoubtedty respon- 
sible for the septic fever curves and night sweats found in some cases. The 
disease occurs most frequently in the young adult; our earliest case was in 
a child three years old, and the oldest in a male of seventy. It is relatively 
uncommon after the age of forty. The usual limit of life after relatively 
early diagnosis is three to five years. X-ray irradiation is the only treatment 
that will prolong life ; in some cases under constant and experienced supervi- 
sion the limit of life has been extended to seven, nine, ten and twelve years. 
In spite of repeated irradiation the disease process ultimately conquers, and in 
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these late cases there is an extraordinar)'- extension of the lesions to practi- 
cally all organs and tissues. In two of our X-ray cases there occurred a 
transformation of the pathological lesions into those of myelsemic leukaemia ; 
in six other cases lymphatic leukaemia developed spontaneously without X-ray 
irradiation. There were three primary abdominal Hodgkin’s in this series, 
involving particularly the spleen, a splenomegaly being the chief clinical fea- 
ture; and the disease was diagnosed in this organ after splenectomy, which 
was followed by a gradual generalization of the process. In two cases the 
chief clinical symptoms were hepatic, and microscopic examination of the 
enormously enlarged livers showed typical Hodgkin’s involvement of all the 
periportal tissues — a pathological picture justifying the use of the descriptive 
term, Hodgkin’s cirrhosis. The spleen showed similar lesions in these cases, 
and Hodgkin’s foci were found in the lymph-nodes and bone-marrow, but 
nowhere to the extent shown in the liver. Further, in one clinical case of 
mycosis fungoides the skin lesions were typically those of Hodgkin’s. In ten 
cases diagnosed clinically as Hodgkin’s, a diffuse miliary non-caseating tuber- 
culosis was found in the excised nodes. One of these cases treated twenty- 
five years ago with old tuberculin recovered and is still alive. 

As atypical Hodgkin’s we designate cases in which the atypical myeloid 
cells, “Dorothy Reed” cells and eosinophiles are either few in number or 
absent. The focal or nodular replacement of the lymph-nodes by fibrous 
connective tissue, or atypical lymphoid tissue, with all of the clinical picture 
of Hodgkin’s, constituted the basis for the diagnosis of Hodgkin’s and clini- 
cal observation confirmed this in the majority of these cases. Of a few cases 
in which biopsies were secured months or years later, some showed typical 
Hodgkin’s lesions, others the microscopic picture of lymphosarcoma or reticu- 
locytosarcoma ; for the greater part this group represents transition forms 
to the sarcomatous type of lesion, and we would today place them in 
this category. 

By sarcomatous Hodgkin’s we mean very actively growing, diffusely 
cellular rather than nodular lesions, with few or no eosinophiles or 
Dorothy Reed cells, and a greater tendency to infiltrate and to metastasize, 
particularly in the kidneys and lungs. The sarcomatous transformation of a 
Hodgkin’s may proceed in one of two directions, either leading to a lympho- 
sarcoma or to a large-celled form, with abundant reticulum and numerous 
giant cells, which we have styled a reticulocytoma or reticulo-endothelioblas- 
toma. The former arises through the overproduction of maternal lympho- 
blasts, the resulting growths being typical lymphoblastomas (lymphosar- 
comas), either small celled or large celled. All lymph-node structure is lost, 
the germ centres and sinuses disappear, cortex and medulla become converted 
into a uniform mass of atypical lymphocytes with many large maternal 
lymphoblasts scattered throughout, and there is an infiltration of the capsule 
and pericapsular tissues. Ultimately, in place of the Hodgkin's lesion all of 
the lymphoid tissues of the body assume the character (ff the lym])hoblastoma. 
In twelve of our cases repeated biopsies showed the progress of this trans- 
formation from a typical Hodgkin's to a typical lymphoblastoma, with coin- 
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plete absence of eosinophiles, giant cells, myeloid cells, and disappearance of 
the reticulum. Usually the resulting lymphohlastoina is aleukjemic, but in six 
of our cases there gradually developed the blood picture of a lymphatic 
leukaemia. In the reticulo-endothelioblastoma form, the lymphoid cells become 
reduced in number, the eosinophiles disappear, and the majority of the cells 
come to be large polymorphic cells with abundant cytoplasm, and possessing 
many large hyperchromatic nuclei. Numerous giant cells of the myeloid type 
occur, and the appearances may be those of a large round-cell sarcoma of 
malignant type. The reticulum is usually very abundant and prominent, 
forming an interlacing network of coarse fibrils in the spaces of which lie 
the sarcoma cells. This form shows a greater degree of malignancy than 
either the type Hodgkin’s or the lymphoblastoma. It is especially likely to 
develop metastases in the kidneys, and the spleen is involved earlier than in 
the other two forms. In some cases a rapid enlargement of the liver results 



Fig. I. — Transformation of a Hodgkin’s into Fig. 2, — Sarcomatous Hodgkin’s. Transforma- 
a reticulocyto-endothelioblastoma. Ultimately all tion info reticulocyto-endothelioblastoma. 

traces of the Hodgkin’s lesion disappeared. 

from the marked infiltrations of the periportal tissues. In our material there 
were Uventy-nine cases of this type of sarcomatous Hodgkin’s, and in a num- 
ber of these the process has been followed in successive biopsies extending 
over a number of years, in one case over seven years (controlled by X-ray 
irradiation). We have seen one case of this type proceed to a rapidly fatal 
termination in a child just over one year of age, the lesions presenting from 
the beginning the histologic picture of the reticulo-endothelioblastoma. With- 
out irradiation the clinical course of this type is usually more malignant and 
shorter. Finally, in irradiated cases of Hodgkin’s, after some years, the 
Hodgkin’s lesion may be replaced by the sarcomatous, and the case be brought 
to a speedy termination. In the one case of Hodgkin’s mycosis fungoides seen 
by us, typical Hodgkin’s lesions were found in the cutaneous growth and m 
the lymph-nodes. The clinical history of this case was characteristic of 
mycosis fungoides, with a ten-year pre-mycotic stage of skin lesions before 
the development of the fungating growths. 

Lymphoblastoma (Lymphosarcoma ). — In one hundred and thirty-four 
cases of biopsies from enlarged lymph-glands microscopic examination showed 
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the presence of typical lymphoblastoma, fin the majority of these the left 
cervical region was primarily involved, or flowed a more advanced stage of 
the disease. In twenty-six cases the growths were apparently primary in 
the gastro-intestinal tract. Nineteen cases were diagnosed in the routine 
examination of tonsils, and later showed enlargement of the cervical nodes/ 
One of these cases lived for seventeen years after the diagnosis had been 
made upon his enlarged tonsil, dying ultimately of generalized lympho- 
blastoma. Another case lived for thirteen years after the tonsil diagnosis, 
dying with generalized lymph-node enlargement. In both of these cases the 
extension of life was undoubtedly due to the systematic use of X-ray irradia- 
tion. Microscopically, all of these cases presented the same histologic picture, 
an atypical diffuse lymphoid hyperplasia (usually small celled) with loss of 
germ centres and normal architecture, and with infiltrations extending beyond 
the capsule of the node. The majority of these growths were medullary and 



Fig. 3. — Sarcomatous Hodgkin’s. Transforma- Fig. 4. — Transformation of a Hodgkin’s to 

tion into lymphoblastoma. a lymphoblastoma. Traces of Hodgkin’s foci 

still persistent. 


showed but little stroma; in only a few was there an abundant stroma. In 
the latter the cells were often of the type of large lymphocytes, rather than 
'Of the small lymphocyte. The majority of these cases of lymphoblastoma 
showed clinically more or less febrile reaction, resembling that in the Hodg- 
kin’s cases. Similar degenerative changes (necrosis) occurred also in the 
enlarged nodes. Nine cases showed a transformation from the aleuksemic 
stage to the leuksemic. In the twenty autopsy cases of lymphatic leuksemia 
practically the same glandular lesions were found as in the twenty autopsy 
cases of aleuksemic lymphoblastoma. In both forms the kidneys usually 
presented large and numerous metastases, the liver showed marked lympho- 
blastomatous infiltrations of the periportal tissues, and the spleen showed a 
diffuse lymphoblastomatous metaplasia. Infiltration in the retroperitoneal 
adipose tissue and in the lungs also was frequent. In several cases of the 
large-celled form coming to autopsy emboli of large atypical cells were found 
m great numbers in the pulmonary, liver, splenic and renal vessels. In forty- 
four of the biopsy cases a diagnosis of atypical lymphoblastoma was rendered 
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because of combined features of Hodgkin’s and lymphoblastoma, or of retic- 
ulo-endothelioblastoma and lymphoblastomatous hyperplasia. In our experi- 
ence the response to X-ray irradiation of the aleukicmic form of lympho- 
blastoma has been on the whole much better than in the case of Hodgkin’s, 
but even after several years of apparent disappearance of the enlarged nodes 
recurrence takes place with a fatal ending. 

Mycosis Fungoidcs . — In the gi'eat majority of cases this disease is a small- 
celled lymphoblastoma involving the primitive lymph-nodes of the papillary 
layer of the dermis, but ultimately coalescing to form the fungoid tumors 
of the skin, becoming generalized at last in all of the lymphoid tisues of the 
body, lymph-nodes, spleen, bone-marrow and thymus, and presenting the same 
periportal infiltrations in the liver, and renal metastases that are characteristic 
of primary lymphoblastoma of the regional lymph-nodes. It also may become 
leukcemic, or may be associated with a leukaemia from the beginning 



Fig. S- — Lymphoblastomatous transformation Fig. 6.— Lymphoblastomatous transforma- 

of Hodgkin’s. Biopsy two years previously showed tion of Hodgkin’s disease. Infiltration of neo- 
typical Hodgkin’s. Present biopsy showed complete plastic process through capsular blood-vessels, 
disapearance of Hodgkin’s lesion, with replace- 
ment by lymphoblastoma. Confirmed by further 
biopsies. 

(leukaemia cutis). In one of our cases coming to autopsy the infiltrations 
in the skin were typically those of Hodgkin’s disease; in another the cells 
were chiefly of the plasma-cell type; in another they were myeloid in char- 
acter, while in another case the infiltrations and the skin tumors consisted 
chiefly of eosinophile cells, mostly mononuclears. Aside from the skin 
involvement, which may precede or follow that of the regional lymph-nodes, 
the pathologic picture is that of a generalized lymjihoblastoma. When 
primary in the primitive lymph-nodes of the skin the development of the 
disease may be very slow; a “pre-mycotic stage” of several years’ duration 
may precede the development of actual tumors in the skin. In our material 
there were twenty-three cases of the aleuksemic form of lymphoblastoma, 
and five cases showing a transformation from the aleukaemic to the leuksemic 
srage, while three cases were of the leuksemic cutis type from the beginning 
of the process. Other observers have noted the occurrence of the Hodgkin’s 
type of lesion in the cutis, but the writer has found no reported case of the 
eosinophilic form. It is possible that some of the cases diagnosed clinically 
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ns multiple liromorrhai^ic snrconin of Kaposi may be related to myeosis fun- 
goidcs. Ill our material we have bad but one biopsy from such a case, and 
the microscopic picture aiipeared indistinguishable from that of the early 
pre-mycotic stage of mycosis. 

The above brief analysis of our material forms the foundation upon 
which the following conclusions are drawn : 

*^1. Hodgkin's disease, sarcomatous Hodgkin's, aleukcemic and leuksemic 
lymphoblastoma, aleukremic and leukiemic mycosis fungoides are all true 
neoplasms and are geneticalh- closel)* related. 

2. Transition forms between all of the types exist, 

3. They diflcr chiefly in the degree of entdifi'erentiation shown by their 
cell types, and in their point of origin. 

4. They all take their origin from perivascular reticulo-endothelium, or 
the maternal lymphohlasts of the lymphoid tissues of the body. 

5. Those arising from the haematopoietic perivascular reticulo-endothelium 
take on the type of Hodgkin’s, .sarcomatous Hodgkin’s (reticulocyto- 
cndothclioblastoma). or even of myeloid forms of sarcoma. Those arising 
from the maternal lymphohlasts have the character of the lymphoblastoma, 
small-celled or large-celled, aleukaemic or leuk.Tinic. The maternal lympho- 
blasts are derived from the same jjerivascular reticulo-endothelium, but rep- 
resent a higher stage of difTerentiation than do the Hodgkin’s and the 
reticulocyto-endothelioblastoma forms. The sarcomatous Hodgkin’s of the 
reticulocytoblasloma type represents a greater entdifi'erentiation than the 
Hodgkin’s type; while the lymphoblastoma represents a higher stage of 
differentiation. 

6. The more undifi'erentiated forms, Hodgkin's, sarcomatous Hodgkin’s 
and typical lymphoblastoma forms occur chiefly in individuals of younger 
ages ; while the tyjncal alcvik;emic and leukajmic neoplasms are more frequent 
in older individuals. 

7. They all run a similar clinical course, often with fever, characterized 
by remissions and recurrence of the tumors, with the development of a pro- 
gressive tumor cachexia, anaemia, emaciation and prostration. No case has 
ever been cured ; when removed surgically the regenerated glands become 
similarly involved in the process. While suggesting analogies with chronic 
infectious processes, they differ from these in that no mild or cured cases 
occur, there is no evidence of any immune reaction on the part of the organ- 
ism, and the process shows a steady malignant progression to the fatal 
termination. 

8. Pathologically, the lesions are neoplastic in type, rather than granu- 
lomatous; they show true infiltrations and metastases. In their cell types 
and architecture they follow definite jjatterns which cannot be explained on 
the basis of an inflammatory reaction. 

9- There is but one method of treatment, which will delay, but will not 
halt, the inevitable malignant progress of these growths, and that is the 
judicious and systematic employment of X-ray irradiation. 
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The idea of the tuberculous nature of Hodgkin’s disease has never really 
been lost sight of by the students of that disease since it was first expressed 
by Sternberg in 1899. Ewing has always emphasized the close relationship 
between Hodgkin’s disease and tuberculosis, which is indicated by the very 
similar granulomatous nature of the two processes, by the frequent finding 
of acid-fast bacilli in the lesions, by the rarely positive atypical reaction pro- 
duced in experimental animals, and by the frequent incidence of generalized 
tuberculosis as a terminal manifestation in this disease. Furthermore, he 
points out that “tuberculosis follows Hodgkin’s disease like a shadow.” Sub- 
sequent to the investigation of Much, Ewing identified Gram-positive 
granules, and occasionally acid-fast rods in many of the lesions of Hodgkin’s 
disease, which further strengthened his theory that the tubercle bacillus plays 
an important part in the etiology of this disease. 

As has just been stated, the granulomatous character of the typical lesions 
spoke strongly in favor of this conception and the finding of the characteris- 
tic granules by Much in 1910, and the recent studies by Kahn have revived it. 
A strong argument in favor of this opinion was the fact that the majority of 
guinea-pig inoculations with Hodgkin’s lesions resulted negatively with 
respect to tuberculosis. In other words, the tubercle bacilli that have been 
demonstrated in Hodgkin’s nodes appear to have represented an independent 
infection. Therefore, it seemed to me that if Hodgkin’s disease is tuberculous, 
and is not caused by the human or bovine variety, as evidenced by the nega- 
tive animal experiments, the disease might be due to the hitherto completely 
ignored avian tubercle bacillus. 

In the experimental animal inoculations previously reported, only guinea 
pigs, rabbits and monkeys had been used; that is, animals relatively insus- 
ceptible, or immune, to avian infection. As the guinea pig was the animal 
most frequently employed in the reported cases of experimental inoculation 
with Hodgkin’s material, it was determined to carry on a series of preliminary 
experiments to test the resistance of this animal to avian infection, and to 
find out whether an increased susceptibility could be produced by the previous 
inoculation of heterologous strains of tubercle bacilli. 

For this purpose one series of animals was inoculated with live avian 
tubercle bacilli. A second series was treated ■with killed human tubercle 
bacilli before inoculation with the live avian organisms, and a third group 
received killed bovine bacilli as a preliminary injection before inoculation 
with the live avian bacilli. 
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It was found, as the result of these experiments, that guinea pigs have a 
natural resistance to avian infection, shown by the long period of incubation, 
six to eighteen months, before generalization of the disease. The lesions 
developed also differed from those usuall}'- seen in animals inoculated with 
human tuberculosis, in that the}' seemed to have a predilection for the 
hnnphatic system, shown hy the extensive involvement of all nodes; cervical, 
axillary, mediastinal and bronchial, with less significant, although sometimes 
extensive, lesions in the liver, lungs and spleen. 

The nodes, on microscopic examination, revealed the characteristic 
Sternberg-Reed histolog}'. 

These observations seemed to establish the fact that guinea pigs, although 
relatively insusceptible to avian infection, nevertheless occasionally develop a 
delayed and atypical tuhcrculosis and suggest that the preliminary inoculation 
of guinea pigs with killed human bacilli renders them less resistant to avian 
infection. 

Furthermore, these findings offer an explanation for the negative or 
delayed positive inoculations obtained in the reported experimental inocula- 
tions of guinea pigs with Hodgkin’s lesions. They also answer a strong 
objection to my thesis, which I encountered early in my study, namely, that 
the avian tubercle bacillus is not pathogenic for mammals. 

On the strength of these results, I concluded that the simplest way to 
determine whether Hodgkin’s disease was at all related to the avian tubercle 
bacillus, was to inoculate birds with Hodgkin’s lesions, an experiment which, 
so far as could be ascertained, had never been reported. 

Therefore, in November. 1926, I undertook a series of experiments on 
chickens to test this theory. 

Five health}' chick'cns were inoculated intravenously with emulsions of 
lymph-nodes from two cases of clinically and histologically characteristic 
Hodgkin’s disease. 

All of these chickens developed either a typical or an atypical tubercu- 
losis, and in the tissue smears, stained by Ziehl-Nielsen method, acid-fast 
granules and rods, extra- and intracellular, were demonstrated in two of 
them, and non-acid-fast granules in another. 

Re-inoculation of material from the lesions of one of these chickens into 
another chicken produced an identical, though more extensive, manifestation 
of the disease. 

An atypical tuberculosis developed in guinea pigs after inoculation of the 
tissue from the fourth chicken. A growth of bacteria with the staining and 
cultural characteristics of the avian tubercle bacillus was produced on egg 
media from material from this guinea pig. 

Cultures from these birds on egg media were contaminated in all in- 
stances. In one the chicken culture gave a symbiotic growth of a 
hlastomyces-like organism with an acid-fast bacillus. 

While it was recognized that the two short series of experiments here 
I'eported could not quite exclude the apparently unlikely alternative explana- 
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tion that we were dealing with an accidental avian infection, the findings 
seemed to justify the conclusion that in these chickens, a lesion with the 
histological features of Hodgkin’s granuloma and comparable to avian tuber- 
culosis had been produced after the inoculation of emulsified Hodgkin’s 
nodes. This might indicate that the etiological agent in certain forms of 
Hodgkin’s disease is pathogenic for birds, or that the avian tubercnle bacillus 
is a factor in producing some of the lesions which are interpreted as Hodg- 
kin’s disease. 

This evidence could not be considered conclusive on account of the small 
number of experiments, and the lack of pure culture of that organism from 
the inoculated birds. However, since that time I have studied four other 
cases, which confirm the previous findings and include the successful isola- 
tion of an acid-fast bacillus possessing some of the cultural characteristic of 
the avian tubercle -bacillus. One of these cases, submitted to me from the 
Memorial Hospital, was the rather rare form of Hodgkin’s granuloma, known 
as Pel Ebstein’s disease, in which the gradual splenic enlargement with inter- 
mittent attacks of fever are the most prominent features, the associated 
lymph-node involvement being either absent or insignificant. 

The histological study suggested the presence, mainly in the spleen, of 
an atypical Hodgkin’s disease, the lesions consisting almost entirely of focal 
necrosis. Direct smears from spleen stained by Ziehl-Nielsen’s method 
showed a few acid-fast bacilli, and cultures on egg media gave a scant growth 
resembling the avian type of tubercle bacillus. The fresh macerated splenic 
tissue was inoculated into four chickens, one rabbit intravenously, one rabbit 
subcutaneously, and also into four guinea pigs, two of which were previously 
treated and two normal ones. One of the chickens was accidently killed 
four months after injection. The other three lived from six to twelve 
months. All of these birds, at autopsy, showed lesions of avian tuberculosis 
in liver and spleen, with typical Sternberg-Reed histolog)^ Acid-fast organ- 
isms were found in direct smears and in stained sections. Cultures on egg 
media from the liver and spleen of these chickens showed a growth similar 
to that obtained from the original splenic material ; the rabbit inoculated 
intravenously died of acute septicccmia twenty days after injection; and cul- 
tures on egg media gave a growth with the characteristics of the avian 
tubercle bacillus. Re-inoculation intravenously into a second rabbit pro- 
duced similar lesions, and positive cultures of tubercle bacilli were recovered. 

The rabbit inoculated subcutaneously lived six months and the autopsy 
revealed typical generalized tuberculosis. 

Of the four guinea pigs injected, the two previously treated with killed 
human tubercle bacilli died about eleven months after injection, with extensive 
lymph-node tuberculosis. The other guinea pigs are still alive, twenty-two 
months after inoculation. 

The findings in this case seem to be of value in offering evidence of the 
avian tuberculous nature of a condition which presents a histological rela- 
tionship to typical Hodgkin’s disease and indicates that in the human being. 
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as well as in the lower animal, avian infection may be exhibited in various 
pathological lesions. 

Another case was one of Hodgkin’s disease in a child of eight years, in 
which the prominent symptoms were generalized involvement of cervical 
mediastinal bronchial and retroperitoneal lymph-nodes with enlargement of 
the spleen. 

Biopsy of the nodes showed the typical histology of Hodgkin’s disease, 
and this histological diagnosis was confirmed at autopsy. 

Emulsified material from these nodes was inoculated into two treated 
guinea pigs, intravenously into two normal chickens and one rabbit sul> 
cutaneously. All of these experimental animals, except the rabbit, developed 
tuberculosis, and positive tubercle cultures on egg media were obtained from 
the lesion. 

This study permits the conclusion that Hodgkin’s disease may represent 
an atypical tuberculosis, possibly avian in type. 

A recent case ma}’ he added to this group: 

A young man of Iwcnly-scvcn years had had his tonsils and right cervical lymph- 
nodes removed in 1920, and enlarged cervical and axillary nodes removed in 1927. At 
both of these operations the histologic diagnosis was tuberculosis and the patient’s recov- 
ery prompt. Four months before his death he had a chill, following exposure, and 
developed pneumonia. He recovered in three weeks, but after this had a persistent 
afternoon temperature, usually between 100 and loi degrees. When admitted to the 
hospital, he had enlarged lymph-nodes in both sides of the neck, and the X-ray diagnosis 
was consistent with the autopsy findings. The sputum was negative for tubercle bacilli 
on ten occasions. 

The post-mortem examination revealed massive lymphoma of thoracic and abdominal 
lymph-nodes with extension into the liver and spleen. These lesions were associated with 
Iwdrothorax, hydropericardium, ascites, and recent acute endocarditis. The latter con- 
sisted of delicate, but firm, yellow vegetations, along the line of closure of the mitral 
valve and a few vegetations on the aortic valve. 

The microscopic examination of the nodes showed the typical Sternberg-Reed 
histologj'. 

Emulsified material from the nodes was inoculated intravenously into 
two chickens, subcutaneously into four guinea pigs and one rabbit. One of 
the chickens died within a few days after injection before any typical lesions 
could develop. The second bird lived ten months and at autopsy showed 
extensive tuberculosis of liver and spleen. 

Of the four injected guinea pigs, one lived six months; another eleven 
months; and at autopsy both of these animals showed generalized tubercu- 
losis, involving extensively the lymph-nodes and bones. 

Cultures from the lesions on egg media produced a growth of acid-fast 
bacilli with the cultural features of the avian strain of tubercle bacilli. 

The remaining two guinea pigs are still alive, eighteen months after 
inoculation, which speaks strongly in favor of an avian tubercle infection. 
The rabbit lived eleven months and the autopsy revealed a peculiar nodular 
tuberculosis of liver and mesenteric nodes. 
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The experimental and cultural evidence obtained in this case further 
strengthens the theory that the characteristic histological picture of Hodgkin’s 
disease is found as the result of infection with the avian strain of tubercle 
bacilli. 

Discussion . — These accumulated data seem to justify the conclusions that 
many of the recorded cases of Hodgkin’s granuloma are atypical tuberculosis 
and that if the experimental animal inoculations of such material were pur- 
sued consistently along the lines of recent investigation it would determine 
the nature of at least one form of clinical Hodgkin’s disease. 

Furthermore, the results obtained in the case previously reported, of Pel 
Ebstein’s type of Hodgkin’s disease, confirms the theory of the tuberculous 
origin of this disease and suggests the etiological factor to be the avian type 
of tubercle bacillus. 

Having become convinced that the avian tubercle bacillus was the 



Fig. I. — Case III. 


etiological agent in certain forms of Hodgkin’s granuloma, it seemed logical 
that reactions, analogous to those observed with Koch’s old tuberculin, could 
be obtained by testing cases of Hodgkin’s disease with avian tuberculin. 

This supposition was further strengthened by the reported observations 
of Lowenstein and others, that avian tuberculin is specific for avian tuber- 
culosis and does not react to human or bovine infection. 

Therefore, a standard tuberculin was made from glycerin broth culture of 
avian tubercle bacilli, and cutaneous tests with avian tuberculin on cases of 
suspected Hodgkin’s disease were carried on. The technic was the same as 
with Koch’s old tuberculin and both the Mantoux and von Pirqiiet methods 

were used. 

Seven cases from the Cornell Clinic were tested. Of these four had 
lymphadenopathy, either generalized or localized in the cervical region. In 
two of these four cases biopsy showed the typical histology of human tubercu- 
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losis and they gave a negative avian reaction with a strongly positive old 
tuberculin test. One of the remaining two cases, with generalized lymph- 
adenopathy, had a blood picture of leulcjemia, and the test was negative. The 
fourth case had a single suppurating axillary node and smaller nodules in the 
skin with extensive involvement of scapula. As no biopsy could be obtained, 
the probable clinical diagnosis was sarcoma. The avian tuberculin test 
was negative. 

A fifth case proved, on histological examination, to be a lymphosarcoma, 
and gave a negative avian tuberculin reaction. 

The remaining two cases Avere particularly interesting in that they both 
were unusual forms of Hodgkin's disease. One of them gave a history of 
recurring attacks of chills and fever over a period of eighteen months, 
associated with enlargement of cervical axillary and inguinal nodes. 

Histological examination of inguinal node revealed fibrosis, no necrosis 
or typical tubercles with an occasional myeloid giant cell. This Avas uncon- 
vincing, but it is a Avell-knoAvn fact that inguinal nodes are unsatisfactory 
for biopsy examination, for the reason that so much fibrosis usually exists 
that the true character of the lesion cannot be determined. Avian tuberculin 
tests Avere strongly positive. Old tuberculin tests Avere less positive. 

The other case Avas a rare form of Hodgkin’s disease of the skin with 
associated inA’olvement of cervical and axillary nodes. The lesions both in 
the skin and lymph-nodes gave the histological picture of Hodgkin’s gran- 
uloma. A positive reaction to aAuan tuberculin Avas obtained and a less 
marked one to Koch’s old tuberculin. 

Five cases of suspected Hodgkin’s disease have been tested with avian 
tuberculin at the Ncav York Flosjjital. 

In tAvo of the cases AAdiich occurred in children, the biopsy diagnosis Avas 
atypical tuberculosis. Both of them gaA^e strongly positiA^e avian and Koch 
old tuberculin tests — the aAu'an, hoAveA'^er, much more pronounced than 
the human. 

Of the three remaining cases, one shoAved extensiA'^e involvement of 
cervical and mediastinal lymph-nodes. In the other, the abdominal nodes 
AA'ere the distinctiA'-e lesion. These tAvo cases histologically were diagnosed 
as atypical Hodgkin’s disease, or possibly lymphosarcoma. In both of them 
the aAuan tuberculin reaction was strongly positive, the reaction to human 
tuberculin less definite. 

The remaining case proA’^ed to be a th5'^roglossal cyst, and in this also a 
positive avian tuberculin reaction was obtained. 

Recently a voluntary communication was received from Doctor Woolley 
of the Loomis Sanatorium in Avhich he reported a positive avian and a nega- 
tive human tuberculin reaction in a case of Hodgkin’s disease, in which the 
diagnosis Avas verified by histological examination. 

The findings in this short series of avian tuberculin skin tests, although 
suggestive, are not convincing. In twelve cases of suspected Hodgkin’s dis- 
ease, positive avian tuberculin reactions Avere obtained in seven of them. 
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Four of these were histologically characteristic of Hodgkin’s disease. Of 
three remaining, two showed atypical tuberculosis on microscopic examination 
of the nodes, and the third was a thyroglossal cyst of the neck. (The most 
reasonable explanation for the positive avian tuberculin reaction in this last 
case seems to be the presence of a latent, or healed avian infection.) 

Five of the twelve cases were negative to avian tuberculin. On histological 
examination, two of these proved to be typical human tuberculosis, one a 
lymphosarcoma, another a sarcoma of the scapula. In the fifth, the micro- 
scopic picture was not characteristic of Flodgkin’s disease, but more nearly 
approached that of a lymphosarcoma. 

The fact that in many cases both the cutaneous test with old tuberculin 
and with avian tuherculin are positive, raises the question of the specificity of 
these reactions. Lowenstein and others believe that the two reactions are 
specific, that is, each dependent on a separate infection by the respective 
microorganism. 

However, from our experience with this limited number of cases, we are 
not impressed with the specificity of the avian tuberculin reaction in Hodg- 
kin’s disease, but it is possible that the specificity may depend on some hitherto 
undetermined factor inherent in the microorganism, and with this in mind 
further investigations are now being carried out to determine, if possible, the 
nature of this specific antibody. 

This summary of my studies is presented in considerable detail in order 
to show that the accumulated evidence presents substantial proof of the 
etiological significance of the avian tubercle bacillus in certain clinical forms 
of Hodgkin’s disease. 

It is peculiarly gratifying to me to record that the insjDiration for this 
study was derived directly from the influence of Doctor Ewing’s concept of 
the tuberculous nature of Hodgkin’s disease. 
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THERAPY OF SPONTANEOUS MOUSE CANCER 

FAILURE OF TUBERCULIN, KARKINOLYSIN, AND SOME 
INORGANIC COMPOUNDS THEREIN 

By Burton T. Simpson, jM.D. and Millard C. Marsh, M.S. 

OK Buffalo, N. Y. 

ruoM Tin; statk ixstitutk rou Tin; sTonv of malignant disease 

Y'e have previously used groups of dyes and other organic compounds 
derivable from coal tar in the search for clues to therapy of the spontaneous 
mammaiT tumor in mice.^ In these papers reasons are given for attempting 
work so little promising. The later paper contains citations to the literature.- 
These lead to the chief contributions covering the attempts at therapy of 
animal cancer. 

^Yhile we believe all chemical elements in their simplest available forms 
should be proved with respect to possible influence on animal cancer, the 
rather miscellaneous group of inorganic compounds here considered was 
chosen for a more specific reason. Nearly all of them, or similar compounds, 
have been shown by Ishiwara^ to exhibit in various degrees a ten- 
dency to inhibit the growth or cause degeneration of the trans- 
planted tumor in mice. He divided the elements concerned into four ascend- 
ing groups based on their effectiveness. The first, whose twenty-two ele- 
ments had no effect, nevertheless contains seven which various workers have 
at times recognized as tumor inhibiting. The next two groups contain 
respectively twelve and seventeen elements. The fourth group, showing 
most unequivocal effect, consisted of six; cKsium, germanium, selenium, 
cerium, scandium and ytterbium. All these elements, and especially those 
of the last group, demanded further investigation with respect to their effect 
on cancer, since they influenced propagable tumors in a way which might be 
useful therapeutically. Nevertheless, having in mind the lability of pro- 
pagated tumors in general, we were not optimistic that Ishiwara’s results 
would hold for spontaneous growths. 

The recent interest in the relation of cancer to tuberculosis, and the use 
of tuberculin in advanced cases of human cancer, led us to look to animal 
cancer for some basis for a tuberculin therapy. The treatment being 
experimental, with human patients only cases far advanced and of the worst 
prognosis are selected, and the dangers of the tuberculin itself require con- 
servative dosage. From an experimental standpoint the use of mice gave 
important advantages in that large doses could be given, very early growths 
treated, and the treatment continued intensively over long periods. 

The hi organic Compounds. — Most of the materials were supplied by the 
American market and were in every case of the highest purity obtainable. 
We are highly indebted to Professor B. S. Hopkins, of the University of 
Illinois, for salts of the rare earths samarium, neodymium, lanthanum and 
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yttrium. The first three of these were unobtainable in the market. We 
could find no source of supply for the desired ytterbium, and substituted for 
it the closely related samarium and neodymium. The scandium salt used was 
purchased from Adam Hilger, Ltd., of London, being a highly purified 
product prepared by Sir William Crookes. The columbium salt was 
furnished through the kindness of Dr. C. W. Balke, of the Fansteel 
Products Company. 

Our aim was to repeat with spontaneous tumors those therapeutic applica- 
tions of Ishiwara in which he reported some success with transplanted 
tumors. Of the thirty-five elements which he names in this connection we 
have used thirty-three — all except ytterbium and iridium. In addition, 
samarium neodymium, lanthanum and thorium have been tested. 

Tuberculin . — The evidence is that the tuberculins, whether preparations 
of the bacilli themselves, or the filtrates of cultures, are not toxic to normal 
animals. Our experiments confirm this. Certainly the normal mouse will 
endure enormous doses. We have not used the large amounts of material 
necessary to bring about obviously toxic effects. A single dose of fifteen 
milligrams of an emulsion of bacilli (B. E.), two-thirds of which entered 
intravenously, followed by nine milligrams more subcutaneously four days 
later, did not obviously affect a normal male mouse of nineteen grams’ 
weight. As for filtrate 347, and the bovine filtrate, the tabulations show 
what large amounts may be given daily with impunity. Here the question 
is left without finding a toxic or lethal dose if such exist in any proper 
sense. Manifold larger doses would probably be endured. Thus, while we 
have administered relatively great quantities to very small animals not only 
free of tuberculosis but little if at all susceptible to it, the experiments do 
not cover die limiting cases of maximum dosage. Special concentrates would 
be required. 

“Filtrate 347,” prepared at the Johns Hopkins Hospital under the direction of Dr. 
Alan Krause, was furnished us through the helpful courtesy of Dr. Alan C. Sutton, of 
Baltimore. It is a bouillon filtrate, without preservative, identical with that used experi- 
mentally on human cancer patients at the Johns Hopkins Hospital. 

Tuberculin B.E. is in the form of dry tablets prepared by Parke, Davis and Com- 
pany. They consist of dried human and bovine tubercle bacilli, in approximately equal 
parts, disintegrated by grinding, and mixed with a soluble base. A suspension of the 
bacillary fragments in distilled water was injected. 

Tuberculin T.R. consists of similar tablets prepared by Parke, Davis and Company, 
from human and bovine tubercle bacilli in approximately equal parts. The bacilli are 
washed thoroughly in water, ground and mixed with a soluble base. A suspension 
was injected. 

Tuberculin B.F. (Bovine) is a bouillon filtrate made by Parke, Davis and Com- 
pany. It is preserved with O.S per cent, phenol. It was received in and used from one- 
cubic-centimetre rubber-capped glass bulbs. 

Karkinolysin (Hanson) is “a thymic extract, each cubic centimetre representing 
0.6 gram of the fresh gland. Average dose one cubic centimetre intramuscularly, once 
daily. For experimental use only.” 
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TccJink. Explauai'wii of Tables . — The methods were in general the 
same used in previous work. Tlie solutions were all made with distilled 
water. The single sample of filtrate 347 was kept carefully aseptic and 
near the freezing point, and the daily portion was aspirated from a vaccine 
bottle through the rubber diaphragm stopper, which was never removed. 
Karkinol)^sin was handled in the same way. The rest of the material required 
no especial precautions. No rigid asepsis was used with the injections 
into mice. 

The tumor used was the mammaiy adenocarcinoma in the albino mouse, 
s])ontaneous in every case. Injections were often continued almost to the 
death of the animal, and far beyond a stage where regression seemed possible. 
The terminal cachexia was often accompanied by a shrinkage of the tumor. 
Where the maximum size of the latter did not occur at end of treatment 
or at death, it is indicated in the last column, as is the development of a 
second tumor during treatment. 

Imr the inorganic compounds it was aimed to give as high a dose as 
could he continued daily for a long period without loss of body weight. 
Every chemical therefore has been used at or near the maximum dosage. In 


Table I 


Inorganic Compounds 


1. Anirnonium vanadate 

2. Antimony potassium tartrate 
3 - Arsenic pentoxide 

4. Beryllium carbonate 
5- Bismuth potassium iodide 

6. Boric acid 

7. Cadmium acetate 

8. Csesium aluminum sulphate 
9 - Cassium chloride 

10. Ceric sulphate 

11. Cerous chloride 

12. Cerous oxalate 

13. Cerous sulphate 

14. Cobaltous iodide 

15. Cobaltous chloride 

16. Germanium dioxide 

17. Gold sodium chloride 

18. Hexammincobalt chloride (Luteo-co- 

balt chloride) 

IQ. Indium trichloride 

20. Iron chloride (ic) 

21. Iron salicylate 

22. Lanthanum nitrate 

23. Neodymium nitrate 

24. Palladium chloride 

25. Palladium sodium chloride 

26. Phosphoric acid (meta) 

27. Phosphorous acid 

28. Platinic acid, chloro- 


29. Potassium bifluoride 

30. Potassium borotartrate 

31. Potassium columbium oxyfluoride 

32. Potassium fluosilicate 

33. Rubidium chloride 

34. Rubidium hydroxide 

35. Ruthenium chloride 

36. Samarium nitrate 

37. Scandium potassium sulphate 

38. Selenious acid 

39. Silicic acid 

40. Sodium fluoride 

41. Sodium selenate 

42. Sodium silicate 

43. Sodium tellurite 

44. Sodium vanadate 

45. Stannic chloride 

46. Strontium chloride 

47. Telluric acid 

48. Thorium nitrate 

49. Titanium potassium oxalate 

50. Uranyl nitrate 

51. Uranyl chloride 

52. Vanadium chloride 

53. Yttrium nitrate 

54. Yttrium nitrate (Hopkins) 

55. Zinc acetate 

56. Zirconium nitrate 

57. Zirconium oxychloride 
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8. 21 S 21 s A second tumor arose. 

13 .23 23 A second tumor arose. 
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addition some mice have been treated with greatly diluted doses. The 
injections were intraA^enous when and as long as possible; daily, with some 
few lapses. With very few exceptions each agent has been tested against a 
tumor in its earlier stages, of diameter ten millimetres or less. In addition 
some advanced tumors have been used. Over 270 tumor mice have been 
sacrificed to the investigation. From these typical cases have been selected 
for tabulation in detail. 

The inorganic compounds are listed alphabetically and numbered serially 
in Table I. Table II refers b}’- serial number to this list. Each line 
represents one animal. Based on the aiiltydrous salt, the percentage of the 
solute is stated and the dose in milligrams of the solute. From these the 
volume injected, commonly o.i millilitre, may be reckoned. For the few 
saturated solutions the dose is given in millilitres and the total dosage not 
carried out. “Duration” means the interval between the first and last doses ; 
“surviA^al,” the interval from first dose to death of animal. Other headings 
explain themselves. In a few cases, on account of slight toxicity or solubility, 
saturated solutions were used, the exact content undetermined; and in a 
fcAv others, where a jDrecipitate remained, as by hydrolysis, the solution was 
shaken and a uniform suspension included in the injection. The doses of 
iron salic3date, not appreciably soluble, represent merely subcutaneous 
deposits of the salt. 

We had the assistance of Dr. Lydia M. Gibson in administering the 
inorganic agents. 

Table III gives the details for tuberculins and karkinolysin. The 
tuberculin tablets were spread in distilled water and each dose was con- 
tained in 0.3 to 0.6 millilitres. Filtrate 347 was diluted with distilled water 
for the smaller doses and o.i millilitre volumes injected. The larger doses, 
and the bovine tuberculin, Avere giA^en undiluted. Except in two animals, 
all tuberculin doses Avere subcutaneous. Doses were given daily or at nearly 
uniform interA^als, Avhich appear from the tabulation. 

Controls. — While the transplantable tumors may regress and disappear 
and the host die of old age or intercurrent disease, it is well known that 
mice bearing the spontaneous tumor almost never recover. Recovery is 
practically an unknoAvn phenomenon. The tumor, however, may fluctuate 
m groAvth rate or remain stationary; and even a degree of regression is well 
established. According to Woglom^, about one per cent, remain stationary 
or regress. Complete disappearance followed by recurrence has been 
observed. It is not easy to identify a groAvth histologically and follow it to 
complete absorption, but the cases of regression imply the existence of 
spontaneous cure, however rare. We have seen none. The survival of the 
mice after a tumor becomes palpable varies within a wide range; three or 
four months is a probable average. The tumor grows slowly or rapidly 
^ud is rarely stationary. The larger tumors almost always ulcerate, the 
smaller ones occasionally. 
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T iiberculms; Karkinolysin 

Tuberculin B. E. i mg. and .0001 mg. tablets 
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Dose: i milligram. Subcutaneous ' "milligram tablets 
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ruberculin B. F. (Bovine) 
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II. 10.5 

26.5 27. Rapid growth. 

19-5 20. Second tumor arose. 
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Mice will endure enormous doses of distilled water and still more of 
physiological salt solution, whether intravenous or subcutaneous. Data 
have been published and are not repeated here. As our results are all nega- 
tive, controls need no detailed consideration. 

Results . — Since the tumor varies widely in rate of growth, it was to be 
expected that slowly increasing or nearly stationary growths would suggest 
restraint imposed by the medication. Numbers of such cases occurred. 
All of them have been checked by repetition until without exception every 
agent has been tested with a tumor whose growth was unequivocal. The 
tumors may be said to have run their usual course, and often to ulceration. 

We are not able to find an}^ evidence of therapy, or even definite effect — 
macroscopic or microscopic — on the tumor or its growth. The illusory 
nature of the apparent success which has sometimes followed attempts at 
therap)'- of propagated tumors is again implied. Such growths are not fit 
indicators of the therapeutic value of presumptive cancer treatments. 

SUMMARY 

Fifty-six inorganic compounds, containing thirty-three chemical ele- 
ments for which there is evidence indicating therapeutic value for trans- 
plantable cancer, have been tested for their effect on spontaneous 
mouse cancer. 

Four forms of tuberculin and one extract of thymus have likewise been 
tested. 

No therapeutic action was exhibited by any of these. 
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SUSCEPTIBILITY AND RESISTANCE TO TAR CANCER 

AN EXPERIMENTAL STUDY 

By J. Maisin, M.D. 

OF Louvain, Belgium 

DIRECTOR OP THE CANCER INSTITUTE 

The clinic and the laboratory are two methods of equal value for the 
study of cancer. Nevertheless, certain domains of cancerology are more 
easily studied in a laboratory. That is why the study of tar cancer is so 
instructive In enabling us to follow in an easier way the early development 
as well as the evolution of the disease, and to study the action of a multitude 
of factors which could be of influence on its relation and evolution. 

The object of this article is not to make an entire study of the matter — 
not even a bibliographic study of the problem. What we desire is to give an 
account of our experiences in studying the part played by the organisms as 
a whole in the etiology of tar cancer. In the latter one, as in, any other 
cancer, there are in reality determinating local factors and a general organic 
resistance. Certain authors believe that the local factors, called the irritating 
factors, are of physico-chemical order; others are inclined to think that they 
are of infectious nature, infection the bed of which has been prepared 
through local irritation. The general organic receptivity concerning tar 
cancer is no longer debatable. The point is now to determine the importance 
of the organic receptivity for the germination of the cancer and to establish, 
if possible, the nature of this receptivity. Concerning particularly the tar 
cancer, we should like to show how far we have come in this study. 

Demonstration of the Existence of a Predisposition to Tar Cancer . — 
It will be remembered that the first scientist who proved the existence of 
a species, racial, individual and even a singular predisposition (receptivity) 
against experimental spiroptera-cancer, is Fibiger. His experiments are 
models of classic studies for cancerologists. 

Lipshutz, and later, in 1922, Roussy, during the first gathering of the 
“Leewenhock Vereeniging” drew attention to the fact that all the mice sub- 
mitted to the same tarring did not produce cancer equally. Some animals 
seem to be quasi refractory to it. 

Later, Bang and Leitch have shown that a tar-cancer sprang up in a 
mouse several months after the cessation of the tarring (the quasi specific 
irritation of Teutschlaender) . The final outbreak of the cancer process has 
thus nothing to do with the actual presence of the tar itself. The tar is 
necessary as a quasi specific irritating factor for the preparation of the soil, 
but after this is done the process goes on without it. One could say that it 
has put into motion a mechani.sm the end-result of which is the cancer. 
This being so, we have asked ourselves if this fatal and slow work of 
cancerization of the cell is influenced by the metabolism of the individual. 
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Since 1923, we have shown that the tarring is modifying the organic 
medium to such a degree that this alteration contributes to the develop- 
ment of cancer. In fact, if we painted the necks of a series of animals 
during a short period (two months, for instance) only a few animals would 
develop cancer — approximately 20 per cent. But if we continue the paint- 
ings on another region, at a certain distance from the former one, for two 
months more, we see that a much greater number of animals (71 per cent.) 
produce cancer on the first area painted. With Masse, I have shown after- 
wards that by injecting tar in small amounts under the skin of the abdo- 
men of a series of mice during three to four months, carefully avoiding 
soiling the skin surrounding the injected point, we prepare the animal organ- 
ism to produce cancer of the skin at a distance far from the injected spot; 
If we paint the injected animals on the neck during two months we produce 
a large percentage of cancer (58 per cent.) while the controls (painted 
the same time but not injected) present onl}'- 15 per cent, of cancer. Another 
series of controls, painted at the same time during a period of two and one- 
half months, gave onl}^ 30 per cent, of malignant growths. Moreover, 
several cases of “spontaneous” mammary cancer developed among the 
injected animals not bearing skin cancer and the skin cancers develop earlier 
and are more malignant than those of the control animals (50 per cent, of 
metastasis among the injected, 20 per cent, among the controls). 

Merteus, in the same order of ideas, established that the papillomas 
and the “histological cancers” of the ear of a rabbit regress if one stops 
the tarring of the diseased ear, but the same kind of tumors continue their 
growth if one paints the other ear. 

Since that time our researches have been confirmed by Beck, Fischer- 
VVaesel, Soboleva, Schwabad and Schov, Kreyberg, and some others. Krey- 
berg was able to produce cancer with metastasis in animals poisoned with 
tar only by burning their skin. Lynch, in the laboratory of Murphy, 
has increased in a considerable proportion the percentage of spontaneous 
tumors of the lungs in a susceptible strain of mice painted various times 
with tar, a very short period on each spot, in order to avoid the apparition 
of skin cancer. The tumor agS of those animals was also mark- 
edly lowered. 

So it appears duly established that the alteration of the animal metab- 
olism as the result of chronic intoxication by tar, contributes to the elabora- 
tion of cancer on chronically irritated spots. 

The Role of Certain LIcfals in the Predisposition to Tar Cancer . — 
It would be impossible to study here the action of all the metals which 
have been tried in various laboratories. We shall speak only of those 
which have been particularly studied in this institute. 

One of our pupils, P. Estas, has, at our request, been studying the 
action of copper and has established the fact that when used in feeble doses 
it has a retarding effect on the development of tar cancer as well as on 
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its evolution. When used in strong doses, the metal, which is very toxic, has 
quite the opposite action. 

Sensational affirmations having been spread about, we have asked 
Estas to study the action of magnesium. We used magnesium sulphate in 
injections, the animal of experiment being the mouse, as it is the only 
kind that easily makes tar cancer of a real malignant character (physiological 
cancer, following our terminology). The details of these researches are 
consigned in Estas’ thesis; we state here only the conclusions of it: Mag- 
nesium given in suitable doses is capable of delaying the apparition and 
the evolution of the tar cancer in the mouse. To obtain a real effect one 
must give at least one centigram a week to a mouse. Delbet believes that 
magnesium chloride is more effective. Honore, one of our pupils, was 
able with this salt to confirm Estas’ results. 

Consequently, it seems established that certain metals when introduced 
in suitable doses in the metabolism of diseased individuals are capable 
of influencing the development and evolution of tar cancer by retarding them. 

We have asked ourselves also whether certain other metals should 
not have quite an opposite action. 

It is well known that certain authors attribute to arsenic a role in the 
evolution of cancer (accelerating action). In the different experiments 
we have tried to elucidate this role but have not succeeded, so that we 
cannot have a personal opinion on the matter. Per contra we have studied 
the action of different radioactive substances, especially the action of 
ionium and the action of a composed salt of thorium-uranium. We have 
chosen those substances out of the radioactive series because they have 
practically a constant and weak radiancy and also because they issue only 
particles. So we have to pay attention only to a sole type of radiation 
quasi entirely absorbed by the cells where the radioactive ion has its abode. 
We may also inject relatively considerable doses without provoking an 
aplastic anaemia. When we inject those metals intravenously, they settle 
first in the reticulo-endothelial system. On account of the great energy of 
the particles one can suppose that they have an influence on the metab- 
olism of the system. Those particles form an energetic power of synthesis 
for the hydrocarbons (Mund) and they are able to transform ergosterol 
into the antirachitic vitamine D (Maisin, Pourbaix, Mund, Castille). 

At any rate, the animals which have had strong doses of ionium before 
the tarring and those which have had only a small quantity during the 
paintings produce cancer more easily than the animals of control which 
have not been treated by ionium and their cancers are more malignant.^ The 
results are as follows : 

We have shown vdth Ledecq and Estas that ionium has the same 
effect on rabbits. Since the experiences of Tamagiwa and Itchikawa, and 
especially since the work of Leroux, we know that tar cancer in rabbits 
is seldom progressive. It regresses and disappears easily after the cessa- 
tion of the tar painting. It is those cancers we have called “histologic can- 
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Absolute Percentage of Cancer 


Number of days 

Injected 
per cent. 

Controls 
per cent. 

ISO 

40.6 

18.7 

210 

78.1 

56 

End of experiment 

87. s 

72-9 


N.B. — call “absolute percentage of cancer” thepercentage of animals producing cancer 
among those which have lived after the appearance of the first cancer in the series of animals. 

cers” in opposition to progressive and metastasizing cancers which we have 
called “physiologic cancers.” A great number of our rabbits injected with 
ionium produce “physiologic cancer” (more than 30 per cent.) while their 
controls painted during the same length of time never produce a progres- 
sive cancer but only “histologic cancers.” 

We have obtained similar results with injections of ionium in fowl 
(production of large embryoma in injected chicken, and even malignant 
tumors — Maisin and Dupuis). 

In 1929, Spies and Picard studied in our institute the effect of Hock- 
ing’s fluid (a composed colloidal salt of uranium-thorium) on a grafted 
mouse tumor. They found that this compound accelerates the tumor growth. 

We believe that the action of some metals on the development and 
evolution of tar cancer is quite an established fact. Certain metals have a 
retarding action, others, an accelerating effect. The mechanism of those 
actions is not yet understood and can be elucidated only by experiment. 
At the end of this work we shall discuss the matter. 

The Role of Certain Physiologic Functions in the Predisposition to 
Cancer . — It is absolutely necessary before speaking of some of these 
functions in particular to consider the question briefly in a general way. 

In fact, one can conceive the action of certain physiologic functions on 
the cancer from two different points of view. Some of these functions 
could have an effect on the local determinism of a tumor. For instance, 
disturbance of the lactation, as Bagg showed it, could provoke congestion 
and chronic inflammation in the mammary gland of the mouse and cause 
the apparition of a breast cancer in susceptible animals. Various stasis of 
organic fluids could, as it appears, lead to the same result. Considering 
this from the physiologic point of view, concerning the interaction existing 
between certain glands with internal secretion, one must remember the inter- 
esting communication of Goormagtig showing that repeated injections of fol- 
liculin are capable of producing adenoma of the breast in mice. On the 
other hand, it is impossible to deny the action of the ovaries on the develop- 
ment of uterine fibroma. It seems probable that other similar facts will be 
proved in the future for other tumors. 

At any rate, these influences are acting as local determining factors on 
the development of a tumor in a predisposed individual at any given spot. 
Considering another point of view one could ask whether certain organic 
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functions, as, for instance, the metabolism of fats or of the nucleoproteids, 
are injured in animals predisposed to cancer and whether those lesions should 
not be one of the important factors in cancer predisposition. 

It is from this point of view that we have been studying the testi- 
cular function of mice in its connection with cancer and recently the func- 
tion of the thymus and also the metabolism of fats. 

In 1925, we pointed out with Desmedt and Jacqmin the particularly rapid 
evolution of tar cancer of a group of castrated mice which had given a 
considerable percentage of metastasis. I have asked Jacqmin to continue 
the study of that question. In his thesis he conhrms these first observations. 
A point quite established during the researches of Jacqmin is one showing 
that mice castrated before puberty are not at all refractory to tar cancer as 
they are refractory to implantation of transplanted tumors (Strong, Murphy). 
One could even assert that those mice are more susceptible than normal mice 
of the same age and strain, tarred at the same time; the percentage of 
cancer and of lung metastasis is higher than in the control group. 

For several years one has considered the thymus played a role in the 
genesis and evolution of cancer. Fichera was one of the first to study this 
question. Recently, Babes, while studying the effect of tar intoxication on 
rabbits, has noticed a very rapid and marked destruction of the thymus 
in tarred animals. In the United States, Hanson has been trying the action 
of certain thymic extracts on human cancer and he relates four cases 
where he seems to have obtained encouraging results. 

In our Institute we have asked Miss Frangois to study that question. 
She noticed that tarred mice, fed with thymus diet and refractory to cancer, 
had, in spite of their age, persistence of remnants of thymus abnormality 
well conserved, thymus which has almost entirely disappeared in normal 
animals of the same age and which is non-existent in animals that are 
bearers of tar cancer. These observations, added to the results obtained by 
other workers, deserve the attention of cancerologists and suggest new 
researches in this domain. 

We have not had the opportunity of studying personally the action of 
the suprarenal, the ovaries, the thyroid, the hypophysis and pineal gland on 
experimentally induced cancer, but several publications have appeared con- 
cerning those questions. Nevertheless, I am obliged to mention especially 
the work of Loeb, pointing out the influence of the ovarectomy before 
puberty on the development of spontaneous breast cancer in mice as well 
as the recent work of G. Coffey and J. Humber, Arloing and Sokoloff on the 
influence of suprarenal gland on transplanted tumors and on human cancer. 

Influence of Diet on Tar Cancer . — Since the remarkable work of Minot 
and his assistants showing the influence of liver diet on pernicious anemia, 
we have tried the action of various diets on tar cancer. As it is already estab- 
lished with certain evidence that general susceptibility plays an important 
role in the development of cancer, one has a right to think of the diet in try- 
ing to modify this susceptibility. In fact, the discovery of Minot, and those 
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concerning the cliflFerent vitamines show how certain food factors have an 
influence on various aft'ections, which one never thought could be influenced 
by diet. 

(A ) — of the Liver Diet on Tar Cancer . — In 1928, we published 
with Miss Francois our results concerning the action of the liver on the gene- 
sis and the evolution of tar cancer. We showed that mice submitted to 
this diet produce the cancer more quickty and in a higher percentage than the 
animals of control. These cancers are very malignant and produce a high 
percentage of lung metastasis. Since that time, Miss Franqois, continuing 
the study of this question, has several times repeated the same experiment. If 
one makes the total out of the number of animals that have been living long 
enough to produce cancer, one reaches the figure of 113 for animals nour- 
ished with liver and the figure of 132 for the animals of control which had 
another diet — either vegetarian or a mixed one of meat and wheat. Being 
grounded in those important figures, she was able to state that the liver diet 
activates the genesis of tar cancer and its evolution. These are the principal 
results of her experiments : 


Absolute Percentage of Cancer 


Number of days since beginning 
of experiment 

Liver diet 
per cent. 

Controls 
per cent. 

120 

10 

4 

ISO 

46 

1.7 

180 

69 

39 

210 

76 

59 


Percentage of Lung Metastasis 


Liver 49 -3 

Controls 29.3 


Note. — certain number of animals being still alive, the percentage of metastasis could 
still var}’-, but only within small limits. 

The liver diet has the same influence on the tar cancer of rabbits and on 
the “histological cancer” of the gall-bladder of the guinea pig (Ledecq). 

Pushing these researches further, we have succeeded in showing that 
fhe active substances resist desiccation and are still contained in the liver 
powder thoroughly washed with ether in order to extract the fats. Those 
hepatic fats are quite inactive ; perhaps their action is an inhibiting one, but 
more data is necessary to prove it. The liver extract of the “Nordman 
Werk” of Hamburg, which is rather active for pernicious anaemia, has a 
slightly activating effect, but surely less marked than that of liver or liver 
powder. The extract No. 343 of Eli Lilly (Minot), which is very powerful 
against pernicious anaemia, is deprived till the i6oth day at least, of any acti- 
vating influence on the development of cancer. The following is the result 
of this experiment : 
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On the i8oth Day Since Experiment Began 



Cancer 

Papilloma 

Free of lesions 

Liver diet 

10 

4 

0 

Raw-beef diet (muscles) 

5 

8 

I 

Lilly extract 343 

4 

1 

6 

1 

s 


Of all these researches we can conclude that the liver contains stimulating 
substances. They are resistant to desiccation and not included in hepatic fats. 
They are not to he identified with the anti-anasmic substance of Minot. 

(B ) — Influence of. Diff^erent Other Diets on Tar Cancer . — ^We have 
already mentioned that hepatic fats seem to have possibly an inhibiting action 
when compared with a raw-beef-muscle diet or a purely vegetarian one. A 
brain diet, rich in lipoids, too, seems to have the same 'action, but more 
marked. This new statement corresponds to the researches of Suguira and 
Benedict, who showed that brain diet has an inhibiting action on the growth 
of a transplantable rat tumor. Our results are based on a smaller number of 
animals, and for this reason we wish to repeat the experiment before we 
affirm the above-mentioned results. 

Animals nourished on a diet composed of a mixture of flour and raw- 
beef muscle (forty animals) show a small acceleration in comparison with 
animals nourished on flour alone or on a diet composed of flour and hepatic 
fats or flour and brain. 

Animals fed with a mixed diet, flour and intestinal mucosa, or a diet of 
flour and splenic extract of the “Nordman Werk,” have not shown any 
characteristic evolution. 

Per contra we should like to insist upon animals fed on a mixed diet, 
flour and thymus three times a week. By means of this diet we have made 
two experiments, each one with about fifteen to twenty animals kept alive 
after first appearance of cancer and controlled by a group of animals fed 
with a mixed diet of flour and raw-beef muscle. The first experiment has 
shown a considerable retardment in the development of cancer; the second 
has given the same result in a less marked degree. If one takes the figures 
of the two experiments and compares them to the figures of the two control 
experiments with flour and muscle diet, one notices a real retardation in the 
development of cancer among the thymus-diet mice. 

An extremely curious fact to be noticed is the growth of the cancer 
of the thymus-diet animals after its beginning. Those cancers grow very 
well, giving big tumors with a high percentage of metastasis. The action o 
thymus diet seems to be only a preventive and not a curative one. We are 
repeating these researches in order to collect more data. I have already men 
tioned that animals fed with thymus were of remarkable health and tia 
mortality was very low in the course of the tar paintings. Often, two inont s 
after tarring, animals which have no tumors show a growing up of hairs on 
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Absolute Percentage of Cancer 



ISO days 
per cent. 

180 days 
per cent. 

240 days 
per cent. 

Thymus 

9 

18 

44 

Muscles 

19 

35 

55 

Liver 

46 

69 

81 


the level of the tarred spot and their coat is so beautiful that one could 
believe them to be fresh animals. 

(C ) — Tar Cancer and Vitaniine A . — On account of the researches of Bur- 
rows, Gasparri, Taiki, Rhoda Erdman and others on the action of vitamine A 
on the development of spontaneous cancer, on the transplanted mouse can- 
cer and on the growth of cells in vitro, we have asked Trigaux to study the 
effect of this vitamine on tar cancer. W e have studied its action by feeding 
and by injection. We have used the product Y of the Lever Brothers and 
Company, which contains no vitamine D and is very rich in vitamine A. 
The mice were fed with a mixed diet — raw muscle and flour. A group of 
these mice, in addition to the diet, received vitamine A three times a week, 
at a dose which was the limit of toxicity of the Y product for mice. A 
second group received the same amount of vitamine subcutaneously. The 
control animals were fed with the same diet without vitamine A and a certain 
number of them were given, three times a week, an injection of olive oil in 
the same amount as the product Y injected in the animals of experiment. 

Our present results show that vitamine A introduced as a supplement 
in the normal alimentation of mice has no retarding effect on the development 
of tar cancer. On the contrary, this group is in advance when compared 
with the controls. As for the injected vitamines, we cannot affirm anything 
with certitude because the mortality was very high and the number of 
animals which survived the appearance of the first cancer was not a very 
important one. 

GENERAL DISCUSSION 

Many years ago it was proven that some hormones have an influence on 
the growth of tissue. Lately one has shown the influence of vitamine A 
on the growth. Since the discovery of Minot one knows the action of certain 
substances contained in the liver on the formation of the red corpuscles of the 
f*lood. Recently, Castle seems to have proven that the active substances of 
the liver are products of a normal digestion of meat in the stomach, products 
which are stored up in great abundance in the liver. 

These substances are consequently of quite a different order from those 
of vitamine A or C which seem not to be able to form themselves regularl}'^ 
iu our organism. They have a certain analogy of origin with vitamine D 
which can also be formed in our organism under the influence of ultra-violet 
rays. But, anyhow, it is the first time one suspects that normal products of 
a normal digestion have an influence comparable to a hormonal influence — 
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action at a distance on a well-determined function. The growth of different 
tissues is, therefore, dependent on definite chemical substances secreted by 
certain glands (hormones) or absorbed (vitamines) or even produced by 
normal organic functions (digestion). 

Certain benign tumors are in connection with organic dysfunctions. Has 
the cancer, a malignant tumor, infectious or not, any relation with one 
definite or certain well-known organic function? 

We showed at the beginning of this work that the general intoxication 
of the organism by the tar is playing an obvious role in the genesis of the 
carcinomatous process. Pushing our investigations forward, we wish to 
show by means of what mechanism this intoxication is acting. We have 
seen that certain alimentary substances contained in the liver facilitate the 
apparition of tar cancer; others, like magnesium, certain fats or possibl)'^ 
certain albumins (nucleoproteids) have a retarding effect. On the other 
hand, injection of radioactive metals activates the apparition of the same 
tumors. These metals have their abode in different organs but especially the 
reticulo-endothelial system. Possibly their action is the result of an altera- 
tion of a certain function, for one finds less injected substance in the tumor 
than on the level of most of the internal organs and also because they exert 
their action on the organism before the apparition of the tumor in order to 
favor its development. 

In that way the action of metabolism on the genesis of tar cancer can 
in one way be influenced by ingestion of certain substances ; in the other way, 
by alteration of certain functions (radioactive metals, castration, etc.). 
Henceforth, one is asking oneself whether the predisposition to cancer is 
not the result of the presence of certain substances in more or less abundance 
in our organism, activating substances on one hand, and inhibiting on the 
other. These substances can be absorbed, be the result of a sort of alimen- 
tary intoxication or proceed from a defective organic metabolism. .In the 
first case, predisposition and resistance might be only transitory while in the 
second case the predisposition would be a permanent phenomenon. 

One could try to examine the problem still nearer by producing other 
experiments of the same order as those which have been the topic of this 
article ; or else try to solve the question by investigating the chemical modi- 
fications which take place in the blood during the production of cancer. In 
this way, one would still have to establish the relation from cause to effect 
between those modifications and the cancer. 

We have asked Miss Pourbaix, chemist of our institution, to study the 
variations of the serum of rabbits injected with ionium and those of rabbits 
painted with tar. She has been following the variations of different groups 
of substances but has concentrated her efforts especially on the variations 
of cholesterol, a substance often considered as playing a role in the evolu- 
tion of cancer. She has come to the conclusion that a little before the 
appearance of tumor and during the evolution of the cancer, cholesterinaemia 
is very unstable, the variations often being quite marked. It seems that 
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animals intoxicated and prepared to produce cancer or bearing cancer show 
great disturbance of the metabolism of fats and are incapable of maintaining 
their lipremia in normal conditions. 

All these researches force us to admit that the metabolism is playing an 
important role in the genesis of cancer and incite us to investigate in which 
way the metabolism is lacking. 


CONCLUSIONS 

1. Tar cancer is the result of a local irritation as well as of a general 
intoxication of the organism. 

2. Certain mineral salts used in convenient doses are capable of delaying 
the appearance of cancer (magnesium, copper) and of lowering the percent- 
age of induced tumors. 

3. Other salts, for instance, salts of radioactive metals, have quite an 
opposite effect. 

4. Diet can influence the appearance and evolution of tar cancer. 

5. The liver diet activates the development of tar cancer. 

6. It is probable that other diets would retard its appearance. 

7. Vitamine A absorbed in addition to a normal alimentation has no 
inhibitive effect on the appearance of cancer. 

8. Preceding closely the development of tar cancer and during its evolu- 
tion, the metabolism of fats is deficient and the variations of the cholesterinas- 
mia are marked. The same variations are to be noticed after repeated 
ionium injections. 
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EXPERIMENTAL AND CLINICAL STUDIES ON THE TREATMENT 
OF CANCER BY DICHLORETHYLSULPHIDE (MUSTARD GAS) 

By Frank E. Adair, M.D. and Halsey J. Bagg, PhD. 

OF New York, N. Y. 

FROM THE DOUGLAS HESEARCU LABORATORY OP THE MEMORIAL HOSPITAL 

The experimental and clinical investigation reported herein was suggested 
to the authors by Dr. James Ewing who while serving at the United States 
Army Medical Museum during the late war, was impressed by the peculiar and 
specific nature of mustard-gas burns. There are certain characteristics of 
the mustard-gas reaction which suggest the use of this chemical in the 
treatment of neoplastic growths. 

The action of mustard gas (CH2C1CH2)2S on normal tissues is well 
known. Since its introduction in 1917 as an agent of chemical warfare much 
has been written concerning its pathological effects. Warthin and Weller, in 
1919, and the report of the Medical Department of the United States Army, 
in 1926, give a summary of the more important clinical and experimental 
studies. The action of mustard gas on human tissues has been extensively 
studied by many observers. The names of Guthrie, Victor Meyer, Winter- 
nitz and Underhill are but a few of the well-known workers in this field. An 
excellent chapter on the subject of “Burns by War Gases” may be found 
in the recently published book, “Burns,” by Pack and Davis. 

A mustard-gas burn is very unlike that produced by heat or the corrosive 
acids. It differs from the heat burn in that there is no thrombosis of vessels; 
a more intense amount of oedema occurs; the effect is progressive even at 
times continuing for five to ten days. The zone of necrosis gradually in- 
creases for a period, at which time an equilibrium is reached and repair sets 
in. The blood-vessels are collapsed and tremendously damaged. Intense 
leucocytosis occurs. 

The more severe effects of mustard gas on human skin are characterized 
by intense hypersemia; oedema; the formation of vesicles and sometimes 
pustules of the surrounding tissues ; finally, ulceration of the epidermis. This 
process is essentially local in its action, is accompanied by a pronounced 
leucocytic infiltration and is characterized by the relatively long duration of 
action. 

It is our experience that immediately following the application of a drop 
of the mustard-gas solution to a cancer of the skin there is a temporar)^ 
blanching of the lesion and surrounding epidermis. If the lesion is covered 
with epithelium there will be practically no pain resulting from the applica- 
tion ; otherwise a burning sensation results. Within two hours following the 
application of the solution, the blanching and anaemia are followed by a 
hypersemia. Within forty-eight hours, oedema and vesiculation are well 
established. This phase is followed by the processes of beginning repair. 
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For the purposes of carcinoma therapy, we disregard the differences of 
absorptive properties of the skin in different patients. 

In 1927 Doctor Ewing suggested to one of us (Bagg) the study of the 
effect of mustard gas on experimental cancer in the lower animals. This 
in turn led to the application of this chemical to certain localities, such as 
the mouth, bladder and rectum of normal animals, as well as a study of the 
effect of varying the dosage of the solution upon normal skin. 

It is the purpose of this paper to summarize the results of our studies 
of the effect of mustard gas on nprmal and neoplastic tissues in the lower 
animals and to record the history of twelve cancer patients treated by this 
chemical at the Memorial Hospital. 

Methods . — The concentrated mustard gas was obtained from the Depart- 



,u: illustation shows the reflected Fig. 2. — A mustard-gas eschar is shown 

ohnf ^ rabbit. The abscess at the top of the with the remnant of a tar cancer in its centre. 

has been cut open and one wall Animal killed twenty -six days after treatment. 

.b'Pper lesion treated with one minim 
in surface of the skin. Lesion 

tbn 1 midme_ resulted from one-half minim and 
lesion from one-quarter minim. For 
lurther details, see text. 

ment of Chemical Warfare Service of the United States Army. Great care 
was used in handling the solution. The concentrated liquid was kept in a 
chemical hood and exposed to the air only when the exhaust fan was in 
operation. The mustard gas was dissolved in absolute alcohol. A small 
quantity (usually 2 cubic centimetres) was made fresh for each experiment 
and kept in glass-stoppered bottles. A calibrated glass pipette was used in 
applying the solution to the surface of tissues. This pipette delivered drops 
of approximately % minim each and this amount was the standard dose 
used in both the clinical and experimental treatments. Treatments of small 
animals were made inside the laboratory hood, which carried the fumes 
away from the operator. We have found that it is well to have all treat- 
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iiieiits to the larger animals or humans done near a hood, or in a situation 
where very adequate provision is made for prompt withdrawal of the fumes 
of the mustard gas. After the treatment, the glass pipette or the syringe 
was thoroughly rinsed in concentrated nitric acid, which stops the action of 
the mustard gas. When the mustard gas is applied to the surface of a tumor 
the absolute alcohol acts as a vehicle, evaporating almost immediately, leaving 
the mustard gas as a thin film on the treated surface. When relatively small 
skin cancers were treated, a ring of vaseline was placed near the margin of 
the tumor to check the spread of the solution too far beyond the limits of 
the growth. 

Experimental Results — Mustard Gas on Tar Carcinoma in Mice . — The scope of this 
paper does not permit a detailed account of the animal experimentation. A more com- 



Fig. 3. — Microphotograph of a section through an Fig. 4. — Microphotograph of a section 

untreated tar cancer in the mouse. through the centre of the lesion shown m rig. z- 

' There is apparently complete destruction of the 

tumor. (Dose, one-quarter minim mustard gas.) 

plete report of this phase of the work will be given at a later date. There are certain 
general deductions which may be drawn from these studies that are of clinical interest 


and therefore will be mentioned briefly. 

It was found that when mustard-gas solution (20 per cent, in absolute alcohol, ^ 
minim drop) was applied to the skin of the back of an adult mouse there was a' severe 
toxic reaction. The treated skin became tough, thickened and dry. There was pronounced 
oedema of the subcutaneous tissues and adjacent muscles and the animals died from one 
to four days later respectively. 

When a similar dose of mustard gas was applied to the back of a mouse on which 
a tar cancer had been previously produced, the presence of the neoplasm itself and possibly 
the conditions produced in the adjacent skin as a result of long tarring, appeared to 
protect the animal from the severe general toxic reactions noted when mustard gas was 
placed on normal skin. Such a reaction was noted in an animal that showed a smal 
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papillary growth in the tarred area of the back after seventeen weeks of tarring. At 
the twenty-seventh week there were three tumors, raised about two millimetres above 
the skin and covering an area g by 15 millimetres. The growth was treated with 
minim of 20 per cent, mustard gas in absolute alcohol. A heavy eschar appeared which 
involved the tumor area and adjacent skin. The scab was lost ten weeks later, the skin 
beneath was apparently normal and there was no local return of the growth. The 
animal died approximately eleven months after the treatment. Autops}'^ revealed a 
metastatic nodule in one lung. 

llusfard Gas on Normal Tissues . — In order to test the effect of varying the dosage 
of mustard gas in relation to the degree of tissue reaction, six skin areas of the back 
of a large rabbit were treated with varying amounts of a 10 per cent, mustard-gas solution 
in absolute alcohol. A glass pipette delivering drops of approximately ^ minim was 
used. The animal was killed two weeks after the treatment, the skin was reflected and 
the following record shows the dimensions of the resulting lesions : 

Area i : Dosage, minim mustard gas solution ; lesion 20 by 20 millimetres. 

Area 2 : Dosage, minim mustard gas solution ; lesion 32 by 30 millimetres. 

Area 3 : Dosage, minim mustard gas solution ; lesion 45 by 28 millimetres. 

Area 4 : Dosage, i minim mustard gas solution ; lesion 50 by 50 millimetres. 

Area 5 ; Dosage, minim mustard gas solution ; lesion 35 by 28 millimetres. 

Area 6 : Dosage, minim mustard gas solution ; lesion 23 by 16 millimetres. 

Fig. I shows the reflected skin of the right side of the bod}’’ and the lesions resulting 
from Yz and i minim doses respectively. The abscess resulting from the larger dose 
is shown at the top of the illustration. The median wall was cut and reflected to one 
side. The smaller lesions, as shown in the illustration, were well localized and limited 
by the fascia of the underlying muscles. The lesion resulting from the i minim dose 
was also largely limited by fascia, but at one point the underlying muscles were super- 
ficially involved as well. The animal was killed two weeks after treatment. The lungs, 
kidneys, liver and other viscera were examined and found apparently normal. 

Clinical Experimentation. — The agent was applied to thirteen patients, 
most of whom were suffering with cancer in one form or other. Brief 
reports of these cases appear below. They include cases of squamous car- 
cinoma of the skin, melanoma, neurogenic sarcoma, epithelioma of the 
penis, etc. Twelve of the patients were treated by applying the solution of 
mustard gas to the external lesion. One patient, a remarkable case, was 
treated by injecting this solution intratumorally ; a terrific reaction resulted 
but a neurogenic sarcoma several times recurrent has practically disappeared 
following this violent therapeutic reaction. So that we feel the possibilities 
of using this agent therapeutically lie not only in external application but 
also in interstitial doses. In fact, the latter method to date is more 
impressive. 

We fully recognize that this agent has been applied in our cases too 
recently for us to report cancer cures. But as it takes so many years to 
report cures we are hoping that such a preliminary report may suggest 
possibilities to other investigators. 

Case l.~EpitheUoma.—hiz\&, F. R., aged thirty-one, a government clerk, seventeen 
years previously was treated with “Fowler’s solution” for nervousness. He took 30 
drops per day for a period of six months. In May, 19291 he noted a small lump the size 
of a pea just to the right of the anus. It increased in size and ulcerated. The lesion was 
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excised at Walter Reed Hospital, Washington, D. C. Pathological report, “squamous 
carcinoma.” Wound did not heal so the patient went to the Mayo Clinic where a wider 
excision was made September 25, 1929. The wound was sutured and healed per primam. 
About August, 1929, there appeared numerous cutaneous nodules over the body, arms, 
and legs. The lesions were small, flat, encrusted and gradually enlarged. November 8, 
1929, one on the right chest wall was excised at the Naval H^ospital. The microscopic 
report was “squamous-cell epithelioma.” In November, 1929, a skin specialist excised 
a small lesion from the right arm which microscopically was also reported to 
be epithelioma. 

On physical examination, besides the scars of previous operations, numerous skin 
lesions were found all over the integument. The lesions varied from 0.5 to 1.5 centimetres 
in diameter. The edges were raised, crusted and grayish in appearance. These lesions 
included both hands. On December 6, 1929, a drop of mustard-gas solution was applied 
to a lesion on the chest wall, 1.5 millimetres thick and i centiinetre in diameter; also 

to another smaller lesion on 
the forearm. These lesions 
reacted typically to the ap- 
plication of mustard gas. 
(See Fig. 6.) These lesions 
disappeared and were re- 
placed by thin derma. Fig. 7 
shows these lesions forty-four 
days after the application of 
the solution. There has been 
no recurrence. The scars are 
pliable, well healed and 
painless. 

Case II. — Epithelioma.— 
A. H. F., male, aged fifty, 
came to the Memorial Hos- 
pital November 30, 1929. 

About fifteen years earlier his 
physician had given him S 
■drops a day of “Fowler’s 
solution” over a long period. 
At this time he noted small 
red spots over the dorsum of 

„ rr... , , , . r I. r both hands. Similar lesions 

Fig. 5. — This shows a mustard-gas lesion of the tongue of an 1 • u J 

adult rabbit that had been treated with a surface application of later appeared over nis body, 
one-quarter minim of mustard gas. Animal killed three days later. developed le- 

sions over the back, abdomen, chest, hips and hands. While in France, he was seen by 
Darier who advised radium. Placques were applied over five lesions and they cleared 
up. Many more lesions developed generally over the body. No treatment seemed to 
improve them. 

In 1925 an ulcerated lesion the size of a half dollar developed on the dorsum of the 
right hand. This was excised by Doctor Neal, of the Howard Kelly Hospital in Balti- 
more, who later skin-grafted the area. Pathological report of the tissue was “epithelioma." 

In 1927 an ulcerated area on the right foot was excised. In 1928 an ulcerated lesion over 
the right hypothenar eminence was removed. A skin graft was made but failed to take. 

It steadily extended. Radium placques were applied to the lesion with no avail. Biopsy 
taken in October 1929, at the Walter Reed Hospital was reported “squamous cancer.” 

The patient had developed a large ulcerating lesion also on the dorsum of R” 
hand. On coming to the Memorial Hospital the lesions were numerous and widely 
scattered as indicated in Fig. 8. The right hand was ampuUted as it had ulcerated to 
the tendons and bone. Several lesions over the body and behind the left ear were trea e 
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by applying ^ minim of the mustard-gas solution. It was necessary in some instances 
to give more than one application to destroy the lesion completely. Fig. g shows a wide- 
spread lesion behind the left ear. Fig. lo shows this lesion during the process of destruc- 
tion. Today, six months after the original treatment, the lesion is entirely gone. This 
is true also of those lesions which were treated by this method over the body and back. 
The scars are soft and to date there is no recurrence where this was applied. 

Case III. — Rccwrcnt Neurogenic Sarcoma. — The Intel stUial Injection of Mustaid- 
Gas Solution. — H. J., male, aged forty-eight years, came to the Memorial Hospital 

December 3, 1929, suffering 
from a recurrent neurogenic 
sarcoma of the right thigh. 
During the past five years, 
the patient has been operated 
on four times unsuccessfully 
for a mass lying beneath the 
skin of the anteromesial as- 
pect of the thigh. Chest 
plate is negative for metas- 
tasis to lungs. No inguinal 
nodes palpable. Into the re- 
current mass 3 centimetres in 
diameter lying over the 
saphenous vein, 3 minims of 
the mustard-gas solution were 
injected intratumorally on 
March 3, 1930. One week 
later for a distance of 20 cen- 
timetres from the site of in- 
jection on all sides, there 
was intense skin redness, 
board-like induration, heat 
and tenderness. This sub- 
sided gradually, leaving an 
opening which drained sero- 
sanguineous discharge. Por- 
tions of the tumor were occa- 
sionally extruded through the 
small slough of skin. Octo- 
ber 13, 1930 (eight months 
later), there is a thin disk- 
like lesion remaining which 
in all probability is a completely devitalized tumor, now replaced by fibrous tissue. 

The reaction was of a most intense nature, precluding the use of more than 3 
drops at one time. 

Case IV.— Melanoma.— 'R. W., male, aged thirty-five, came to Memorial Hospital 
October 15, 1929, having a large, fungating, foul-smelling melanoma of the plantar sur- 
face of the right foot. The disease had spread widely in the subcutaneous tissue of the 
leg and thigh. There were also many confluent nodes in the right inguinal region. It 
was a hopeless case as the extent of the disease precluded an amputation of the thigh. 
The large foot lesion drained serum which kept dripping continuously. In an effort to 
reduce the size of the lesion and to prevent such loss of body fluid, applications of mustard- 
gas solution were made. The lesion was cauterized by these applications. There was 
a marked shrinking in size, a crust formed over the lesion and there was comparatively 
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little loss of fluids. The patient later died of. metastatic disease into the spine causing 
complete paralysis below the waistline. 

The application in this case was of real value — reducing the size of the lesion, the 
odor of the lesion and the loss of body fluids. 

Casc V. — Melanoma. — J. J., male, aged sixty-two, came to the Memorial Hospital 
January 25, 1930. On cthe abdominal wall, situated below and to the right of the 
umbilicus, is an elevated, mushroom-lilce tumor which is smooth, measures 2 centimetres 
in diameter, and is pigmented black. No regional nodes or masses palpable. A diagnosis 
of melanoma was made. 

The lesion was treated January 28, 1930, with 8 drops of mustard-gas solution applied 
to the surface — 4 drops were placed at the base, sides and covering the entire tumor. 
Januar}" 30, 1930, 4 drops were placed on the surface of the tumor. February 4, 1930, 
the tumor was smaller and more shriveled in appearance. Five drops of mustard-gas 
solution were applied to the tumor. Februar}' 6, 1930, the tumor has reduced a half in 
size. February 12, 1930, the tumor was widely excised going down to the anterior sheath 
of the rectus muscle and removing a wide area of skin and subcutaneous tissue. 



Fig 9 — Showing the lesion of the scalp Fic to — Showing the lesion during the repair 
peiore the application of the mustard gas solu- process, 

tion 


Microscopic Examination. — Melanoma, much destruction of tumor and surrounding 
skin and subcutaneous tissue. 

October 13, 1930, no evidence of recurrence. This case illustrates that repeated 
3 pplications of this agent are possible, and that practically total destruction resulted from 
three applications. 

Case VI. — Neuro-fibi oma. — H. G., female, aged foriy-eight, came to the Memorial 
Hospital September 8, 1929, to receive treatment to three lesions. One was a red, 
indurated lesion situated in the left upper arm, apparentl}^ attached to the subcutaneous 
tissues. Another was located below the angle of the right scapula but more protruding 
and superficial. On the left heel was a projecting lesion having the appearance of a wart. 
The first lesion was treated by Doctor Graver with 200 millicurie minutes of the radium 
bulb, the second lesion had 71 millicurie minutes applied. To the third, on the heel, was 
applied 200 millicurie minutes. The lesions of the arm and back remained unchanged. 
The heel lesion disappeared. 

The arm lesion was excised and proved by microscopic examination to be “chronic 
inflammatory tissue with slight productive fibrosis of subcutaneous tissues.” On January 
“ 3 ) 1930, to the lesion on the back was applied minim of mustard-gas solution. Tliis 
was followed by the customarj’' ring of vesicles. In two weeks the lesion no longer 
protruded. April 21, 1930, the lesion of the back had disappeared. June 2, 1930, there 
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was a tiny scab over this site. October i, 1930, there remains slight thickening only 
at the site of the former back lesion. The exact pathology of the lesion is not known. 

This is undoubtedly a case where the amount applied was too small and where a 
second application would have been preferable. 

Case VII. — Senile Warts. — M. L., female, aged fifty-six, came to Memorial Hospital 
April 24, 1929, for treatment to several keratoses and senile warts scattered over the 
integument. Her skin appeared much older than her age would indicate, possibly due 
to a very early menopause. Many lesions were treated with X-ray and most disappeared, 
but a large one 2.5 centimetres in diameter in the abdominal wall persisted. 

June 2, 1930, to this lesion was applied minim of 10 per cent, mustard-gas solution. 

June 23, 1930, the lesion had reduced one-half in size. September 16, 1930, the 
lesion is entirely gone and the skin is pliable. No evidence of recurrence. 

Case VIII. — Pigmented Navus. — J. DiP., male, aged twenty-eight, came to the 
Memorial Hospital June 2, 1930, having a pigmented nasvus of the right lumbar region. 
It was a small purple lesion, elevated and hard. 

June 3, 1930, 4 drops of mustard-gas solution were applied; within forty-eight 
hours there was tremendous vesiculation over the lesion and surrounding skin. September 
10, 1930, the lesion is entirely gone. 

Case IX. — Carcinoma of the Penis. — A patient of Dr. Archie Dean. One applica- 
tion of mustard gas was made. One week later amputation of the penis was performed. 
A study of the section of the tumor showed complete destruction of the local disease 
by necrosis. 

Case X. — A patient of Dr. Archie Dean. This lesion was treated similarly to the 
above lesion except that the dose of mustard gas was slightly larger. Amputation was 
performed one week later. Sections of this tumor were more striking than in the first 
patient with penile cancer. The agent had penetrated the connective-tissue plains between 
bundles of fascial and muscular tissue, destroying tumor cells which had invaded 
these layers. 

Two cases were next selected with cancer of the penis, to be treated by the mustard 
gas alone without amputation. These cases were managed and the treatment with the 
agent carried out by Dr. Russel Ferguson. Both cases were selected (a) having no 
penetration of the fascia by the neoplasm; (b) having no demonstrable metastases; 
(c) both being squamous carcinoma. Grade I, radioresistant. 

Case XI. — Patient had a lesion 2.5 by 3 by i centimetre thick. Frequent applications 
were made to the lesion of small doses of the mustard gas. The tumor has been destroyed 
gradually, and at present, four months after beginning treatment, there is no evidence of 
disease and there is good normal healing over the site of the original ulcerated tumor. 

Case XH. — The patient had a smaller growth of the penis measuring i by i.S 
centimetre by 6 millimetres thick. This was treated by a single large application of the 
mustard gas. The growth had recurred following external radiation elsewhere, three 
months previously. It is now five months since the treatment here in Memorial Hospital ; 
there is no evidence of recurrence ; and there is normal epithelium over the original site. 

CONCLUSIONS 

(o) Animal Experiments. — i. Tar cancers in mice may be controlled 
by the surface application of mustard gas in absolute alcohol. The action of 
this chemical produces a severe local reaction, which is slow in healing. It 
has been found that it is necessary to cover the entire growth completely by 
the solution, otherwise adjacent untreated portions of the cancer will continue 
to grow. 

2. The removal of a tar cancer in mice by mustard gas does not prevent 
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the later development of a similar tumor in an adjacent portion of the 
tarred area of the skin. 

3. The presence of a relatively thick mass of tumor tissue on the surface 
of the body tends to lessen the general toxic reactions that result when 
mustard gas is applied to the surface of the growth. When the chemical is 
applied to ulcerating or bleeding areas of a surface growth the resulting toxic 
reactions usuall}’- result in the death of the animal. 

4. Studies of the effect of mustard gas on the tongue and the inner 
surface of the cheek show that the action of the chemical is local and that 
the absorption of the liquid by the tissues is accomplished within a few 
seconds. There was no spreading of the action from the tongue or the 
cheek to other regions of the mouth in immediate contact with the treated 
surfaces. The doses used in the mouth did not result in destructive 
changes in the lungs. 

5. Mustard gas on the bladder and rectal mucosa produced clear-cut 
local destruction of the epithelial surfaces of these organs. 

(&) Experiments on the Human. — i. This report covers cases of skin 
cancer which are free from recurrence for several months following the 
application of mustard-gas solution. 

2. In these lesions, especially squamous carcinoma, it may be necessary 
to make more than one application of the mustard-gas solution to effect a 
complete destruction of the lesion. 

3- In the lesions injected intratumorally care and judgment must be 
exercised as the agent produces such intense inflammatory reaction that great 
destruction of vital parts may follow. 

4- We believe that mustard-gas solution offers another agent for fighting 
cancer provided the lesion is localized. .It is suggested that in a case of 
neurogenic sarcoma recurrent four times a cure may have been obtained by 
one interstitial injection of this agent. 
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ANIMAL TUMORS AS THERAPEUTIC REAGENTS 

By Francis Carter Wood, M.D. 

OF New York, N. Y. 

rnOM THE INSTITUTE OF CANCER RESEARCH OP COLUMHIA UNIVERSITY 

The recent increase of interest in the investigation of cancer, which is 
probably largely due to the activities of such organizations as the American 
Society for the Control of Cancer, has led to the announcement, largely by 
inexperienced investigators, of a great A'-ariety of cancer cures. Such attempts 
to cure cancer are usually supposed to have a physiological or pathological 
basis, in contradistinction to the quack variety of cure which is either a 
matter of absolute deception or some type of caustic substance applicable 
only to superficial growths. Such caustics can unquestionably cure superficial 
cancers, but their use has been abandoned by tbe profession because superior 
results are obtained by means of surgery and radiation. 

Most of the alleged cures brought forward by the profession have there- 
fore an apparent scientific basis. Some of them are in conception imitations 
of the well-known methods of bacteriology in which the injection of an 
antigen in animals produces an anti-serum. The serum so obtained is used 
in a therapeutic way. Most of the other A'arieties have been the employment 
either of autolytic products of tissues, embryonic or adult, the blood of new- 
born. children on the admirable nonsequitiir that as children never have can- 
cer there must be some immune substance in the blood, neither of which 
assumptions is true; or, finally various products isolated from the organs of 
internal secretions. Such organ products may be either of normal glands or 
from animals which have been treated in a variety of ways, such treatment 
being supposed to stimulate the endocrine organs, either by making them 
secrete more actiA^ely or by altering them in some fashion so as to give 
them powers which they do not possess under normal conditions. 

One of the first to attempt to obtain a cancer anti-serum was Jensen, 
who shared with Leo Loeb the initiation of the active experimental era of 
cancer investigation by showing that tumors arising spontaneously in animals 
of certain species could be transplanted easily. Fortunately these animals 
were the albino mouse and rat ; hence easily handled and inexpensive to 
keep. Successful transplantation of the neoplasms of larger mammals has 
not yet been accomplished, though grafting of dog tumors has been tried 
since 1804. Possibly if a large number of young dogs were available, such 
transplantation would be successful, but even with mice and rats it is a 
common experience that the first inoculations in a primary tumor take m 
only a small per cent, often only two or three. The use of this number of 
dogs would be obviously limited to laboratories of large financial resources. 

Jensen injected rabbits with tumor material from albino rats and treated 
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tumor-bearing animals with the serum so obtained. He saw what he thought 
was an effective cure, but being a careful observer repeated his experiments 
and studied a large series of control animals, so that finally he was forced 
to the conclusion that the serum had little or no effect and that the apparent 
cures of transplanted tumors were due to spontaneous disappearance and not 
to the effect of the serum, as originally had been imagined. 

These careful experiments api^arently have never penetrated the litera- 
ture of cancer, for the}^ have been repeated over and over again by numerous 
investigators with negative results. 

Those who have made therapeutic claims have rarely offered evidence that 
they knew the rate of disappearance, in untreated animals, of the tumor with 
wliich they worked. 

The most important repetition of this work is due to Lumsden, whose 
numerous papers are summarized in the Report of the International Congress 
on Cancer in London in 1928, page 216. Lumsden found that by inoculating 
rabbits with mouse cancer it is possible to produce not only a general anti- 
mouse group of bodies which are not specific against cancer cells, but also 
believes he has obtained another group of antibodies toxic not only to mouse- 
cancer cells which were used as an antigen, but also damaging to many other 
varieties of malignant cells. He found also that the anti-sera made in sheep 
or in rats are more specific than those made in rabbits. Again, if human 
cancer is injected into a sheep, the sheep’s serum is capable of killing cultures 
of mouse carcinoma or rat sarcoma, whereas the normal cells in the culture 
are not damaged. If such serum is injected into the leg of an animal bearing 
a tumor, and the circulation is slowed up by a temporary ligature, the tumor 
recedes, and this recession is inevitably followed by a recession of an un- 
treated tumor of the other leg. The injection into the general circulation of 
such a serum is not effective, probably because of the protective action 
of the liver, which seizes upon foreign proteins and rapidly removes them 
from the general circulation. Lumsden is careful to point out that his work 
does not necessarily imply that the treatment would be effective on spontan- 
eous tumors, for while he feels certain that an animal can be made to form 
antibodies against implanted homologous tumor cells, it cannot do so against 
autologous malignant cells. 

Lumsden’s results have been carefully controlled and are the best which 
have appeared on this subject of the action of an anti-cancer serum. 

Attempts to produce cures, either in man or animals, by the direct 
inoculation of either a portion of autologous tumors or by various prepara- 
tions of tumors arising in other animals, have regularly failed. The killing 
of tumors by trituration, radiation, or by chemicals, and the injection of 
material so obtained in man or animal, has not so far succeeded. The same 
is true of various other preparations, such as autolytic products from fa^tal 
cells, and so forth. The only fact which has been observed is that in some 
animal tumors — though not all — a tumor which grows and then spontan- 
eously recedes leaves the animal immune to further inoculations. But it is 
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important to remember that this is not a general phenomenon, and there arc 
some tumors in which such a sequence of events is not observable. So, too, 
if living cells of a great variety, blood, crushed tissue, particles of organs, 
and so forth, are injected into an animal, that animal becomes immune to 
the inoculation of a tumor, but not immune to the spontaneous appearance 
of a tumor ; nor can such immunity against grafting be obtained in all tumors. 
There are highly virulent mouse and rat tumors which resist such immunity. 
The explanation of this phenomenon has not yet been offered. It is probable 
that the processes which precede the taking of the grafted tumors are very 
delicate and that a very small degree of immune reaction, when acting upon 
the implanted cells which are not yet fully nourished by necessarily newly 
formed capillaries, will be effective in the prevention of grafts, while it will 
not be effective in the destruction of an already growing tumor. 

Much criticism has been made of the use of grafted tumors as a means 
of studying not only the biology of tumors but of testing tbe effect of 
therapeutic agents. Indeed, one prominent surgeon goes so far as to say that 
nothing of value has been learned in the last thirty years by the application 
of the experimental method to grafted tumors. It is not necessary to discuss 
here such an absurd statement, which is equivalent to denying any progress 
based upon bacterial cultures, because the cultures are not the disease, but 
there is an element of truth in some of the criticisms which have been 
made. These are based upon the enormous amount of absolutely contradictory 
work which has been published, and the reason for this contradiction is the 
lack of care on the part of the investigators in controlling their results and in 
generalizing from a single type of tumor. Only those who are familiar by long 
study with the vagaries of implanted tumors, due largely to extraneous cir- 
cumstances, realize the pitfalls of the experimental methods. The use of a 
tumor which disappears in about 50 per cent, of tbe animals used would 
hardly be a logical basis for the announcement that a drug could cure cancer 
if the number of cures produced by the drug were identical with the spon- 
taneous disappearance rate ; yet such a statement has been published. Unfor- 
tunately there are very few rat tumors which do not from time to time show 
such extraordinary variation in their growth capacity or in the resistance of 
the host. Apparently such small matters as diet and the general health of 
the animal may play a part in such disappearance. But there are certain mouse 
tumors which do not disappear spontaneously, though they have been observed 
through many thousands of inoculations over a period of fifteen years. These 
tumors do not immunize against themselves and hence are just as valuable a 
test material as a spontaneous tumor. When such tumors are used, all the 
alleged cures fail. No elaborate statistical computation has to be made if 
this tumor has been used to decide whether the resulting disappearance is due 
to an interreaction between the host and the tumor, or whether it is due to an 
agent which is supposed to have therapeutic activities. 

Using such a tumor, we can draw pretty shrewd conclusions as to the 
value of therapy, and it should be from a humanitarian standpoint a matter of 
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compulsion that before an alleged cure is trumpeted by the newspapers, or 
even presented before a medical society, with the resulting inevitable disap- 
pointment and misery which ensue upon any such publicity, the alleged 
therapeutic substance should be tried out under the conditions outlined. 

If any agent will cure, for example, 50 per cent, of the Crocker Fund 
mouse sarcoma 180, it will cure human cancer. Using this tumor, the colloidal 
lead of Blair Bell was shown not to be effective as a cure. It will therefore 
probably not be effective in any large per cent, of human tumors except in 
some which for unknown reasons seem to be easily poisoned by the lead. 
Nevertheless, of the many hundreds of substances tested in the Crocker 
Laboratory, the original Blair Bell colloidal lead is far more destructive of 
tumor tissue than any other substance investigated. Only a thin sheath of 
tmnor cells remains at the periphery of the tumor after the injection of a 
suitable dose of colloidal lead. All the other preparations of lead used have 
shown themselves to be less effective in such destruction. Colloidal gold 
scarcely damages the tumor at all; but I am speaking not of the commercial 
gold which is sold about the country at an exorbitant price and which contains 
only a trace of gold, but of a laboratory colloid which contains large quantities 
of the material. 

All the sera, all the adrenal cortices, all the other alleged cures or alleged 
treatments, have failed to influence this tumor. It is curable by surgery in 
the early stages before metastasis takes place. It can be cured by thrombotic 
agents, such as a per cent, solution of zinc chloride, provided the mouse 
IS protected by preliminary injection of adrenalin around the tumor. It can be 
cured by certain of the quack caustics which destroy tissues by their corrosive 
action, provided metastasis has not taken place. It can be cured by sufficient 
doses of radium or X-ray. It therefore resembles very closely a human 
malignant tumor and offers a simple method of preliminary check on any 
therapeutic method. 

Another phase of therapy of animal tumors has been valuable. The 
early quantitative work was begun by Mottram and Russ of the Middlesex 
Hospital about the same time as Wood and Prime were carrying on a long 
series of studies of exposures of tumors and normal tissue to radium and 
X-ray. The experimental proof of the large doses of X-ray or radium 
necessary to kill all the cells of a rapidly growing animal tumor was received 
by those who were practicing therapy with extreme incredulity if not absolute 
denial of the significance of the observations. When the experiments were 
repeated by some of the German Avorkers, extraordinary pronouncements 
were printed, practically stating that it was impossible to cure an animal tumor 
with X-ray. Some of these discrepancies Avere due to the fact that the Germans 
did not take into consideration the scatter Avhich is entirely absent Avhen small 
particles are rayed, unless they are placed upon heaAy wooden supports or 
other sources of secondary radiation. As this scatter has been found to add 
as high as 50 per cent, to the dose, it is easy to see that A-ery long exposures 
are required under these conditions. A good summary of the subject has 
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recently been published by Krebs in the Ada Radiologica as Supplement VJII, 
1929. But while these original experiments were published more than ten 
years ago, they have not yet received general acceptance by the practitioner. 
The careful measurements of X-ray and radium made possible only in the 
last few years have forced the conclusion that the statement made fifteen 
years ago that three to seven skin erythemas, depending on the tumor, are 
required to kill all cells of an animal tumor, are exactly true of most of the 
human tumors. Indeed, very interesting observations have recently been 
published by Martin and Quimby of their work at the Memorial Hospital 
in studying the end-results of the treatment of carcinoma of the mouth, in 
which they have shown that unless eight or ten skin erythema doses are applied 
to the tumor cells, a cure will not be obtained. The same observation has been 
made on the cervix where, owing to the anatomical independence of the 
uterus from other organs, it is possible to put in very heavy doses of radium ; 
that many have been using ten to twenty erythema doses to destroy the cells 
of the cervical carcinomata and even under these circumstances have had to 
acknowledge that occasionally they have failed to have success even though 
the growth was restricted in its distribution. 

The Regaud school have come to the same conclusion and are giving to 
tumors of the tongue and the metastases in the nodes equivalent to eight 
erythemas in ten to fifteen days. With such heroic doses, using high filtra- 
tions such as two millimetres of copper or two millimetres of zinc, they are 
Accomplishing results which they could not achieve with lower degrees of 
filtration and shorter time. The explanation is probably due to the prolonga- 
tion of the exposure period, and as they apparently use either a radium pack 
or X-ray interchangeably on this type of treatment, it is presumable that the 
highly filtered X-ray and the highly filtered radium are clinically equivalent. 
That they are biologically equivalent has been shown by Wood on tumors and 
Packard on drosophila eggs. 

While all these results have been immensely discouraging to those who 
have attempted to cure cancer with radiation, they have pointed the way for 
real therapy as distinguished from temporary palliation. They have taught us 
the necessity of massive doses and the dangers of repeated divided doses of 
low voltage X-ray, which merely produces damage to the tissues, atrophies the 
blood-vessels, and, as a sufficient quantity is not administered to the deeper 
tissues, destruction of a large proportion of the tumor cells does not take place. 

The next step will be the combination of one or more chemo-therapeutic 
agents with the radiation, so that the cells are damaged by the serum chemically 
and at the same time receive additional damage from the radiation. Whether 
such a combination will bring any effective control over such a multifarious 
disease as cancer, is a matter for future investigators to determine. 
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]MECHANISMUS DER METHYLENBLAUATMUNG 

Von Otto \Yatiburg, M.D. 

YON Bkhux-Dahlem 

Zellphysiologiscii betrachtet unlcrscheiclen sich Ttimorzellen von den 
nonnalen Zellen duvch ilirc gesldrte Atniung. Wird die Atinung von Korper- 
zellcn gesldrt. so ist die Regel, dass die Zellen zugrundegehen. Gelien die 
Zellen nicht ziigrnnde, sondern teilen sie sich trotz der Atmungsschadigung 
weiter, so gicht es zwei I\rdglichkeitcn ; entweder die Atmungsschadigung 
verschwindet wieder iin Lauf der auf sie folgenden Teiiungen. Dann hat 
man zwar ungeordnetes W^achstum (z B Granulome), aher keine Tumoren. 
Oder die Atmungsschadigung verschwindet nicht im Lauf der auf sie 
folgenden Teiiungen, die Atmungsschadigung wird vererht von Zelle zu Zelle. 
Dann hat man Tumoren. Dies ist keine Theorie, sondern eine Zusammen- 
fassung der vorliegenden Stoffwechselmessungen. Es giebt im Korper 
hoherer Tiere keine von Zellteilung zu Zellteilung persistierende Atmungs- 
schadigung, ausser in der Zellen der Tumoren. 

Bei dieser Sachlage erscheint es wichtig, Wirkungen naher zu untersuchen, 
mit denen man die Atmung lehender Zellen steigern kann. Ueher eine solche 
Wirkung und ihre chemische Erklarung sei bier kurz berichtet. 

Barron und Harrop hahen gefunden, dass die Atmung kernloser roter 
Blutzellen (jMensch. Hund, Kaninchen) auf das lo- bis 20-fache steigt, 
wenn man in sie eine minimale Menge Metbylenblau hineinbringt. Nach 
Versuchen des Verfassers mit F. Kubowitz und W. Christian liegt bei der 
Methylenblau- Atniung eine gekoppelte Katalyse vor, bei der die Verbrennung 
der organischen Substanz, wie bei der Sauerstoffatmung, durch die katalytische 
Wirkung einer Eisenporpbyrinverbindung hervorgebracht wird. 

Bringt man Methylenblau in rote Blutzellen, so oxydiert das Methylenblau 
zweiwertiges Haemoglobineisen zu dreiwertigem Methaemoglobinoisen, 
wahrend es selbst in Methylenweiss ubergeht: 

Methylenblau Haemoglobin = Methylenweiss Methaemoglobin (i). 
Das so gebildete Methaemoglobin oxydiert in der Zelle Zucker oder dessen 
Spaltungsprodukte zu Brenztraubensaure, Kohlensaure und AAMsser, unter 
Riickbildung von zweiwertigem Haemoglobineisen. Auf (i) folgt. 

Methaemoglobin + Zucker = Haemoglobin -f- Oxydationsprodukte des 
Zuckers (2) und ausserdem bei Gegenwart von Sauerstoff. 

Methylenweiss + Sauerstoff = Methylenblau (3). 
sodass also eine minimale Menge Methylenblau beliebige Mengen Zucker auf 
dem Weg liber die Haemoglobinoxydation verb^’ennen kann. Nach ihrem 
chemischen Mechanismus ist die Methylenblauatmung eine gekoppelte 
Katalyse: Methylenblau oxydiert das Blutfarbstoffeisen katalytisch, das 
Blutfarbstoffeisen oxydiert den Zucker katalytisch. 
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1st dies richtig, so muss es mdglich sein, die Erscheinung der Methylen- 
blauatmung auch ohne Methylenblau hervorzurufen, indem man Methylenblau 
durch and ere Methaemoglobinbildner ersetzt (die allerdings die Zellen nicht 
schadigen diirfen) . Ein fiir unsre Zwecke geeigneter Methaemoglobinbildner 
ist Amylnitrit. Setzt man Amylnitrit zu roten Blutzellen, so wird das 
zweiwertige Haemoglobineisen in das dreiwertige Methaemoglobineisen ver- 
wandelt. Fiigt man Zucker hinzu und bringt die braunen Methaemoglobin- 
zellen in den Brutschrank, so sieht man, wie das Methaemoglobin in kurzer 
Zeit von dem Zucker reduziert wird. Wie bei der Methylenblauatmung 
entsteben als Endprodukte der Oxydation Brenztraubensaur, Kohlensaure 
und Wasser. Dabei wird die vorher braune Zellsuspension, wenn sie mit 
Luft gesattigt ist, ziegelrot (Farbe des Oxyhaemoglobins), wenn sie mit 
Kohlenoxyd gesattigt ist, kirschrot (Farbe des Kohlenoxydhaemoglobins). 
Ohne Zucker bleivt die Zellsuspension braun. Wegen der Schnelligkeit der 
Reaktionen und wegen der leicht erkennbaren Farbanderungen eignet sich 
dieser Versuch als Demonstration in der Vorlesung. 

Die bier nur angedeuteten Experimente erklaren die von Ebrlich vor 
vielen Jahren entdeckt “vitale Metbylenblaureduktion.” Ueberall, wo 
Atmung ist, findet man, wenn man den Sauerstoff abscbliesst, Methylen- 
blaureduktion. Ueberall, wo Atmung ist, hat man bei Abschluss von 
Sauerstoff zweiwertiges Eisen, namlich das zweiwertige Haemineisen des 
Atmungsferments. Da nun zweiwertiges Haemineisen, wie die Versuche mit 
roten Blutzellen lehren, Methylenblau zu Methylenweiss reduziert, so miissen 
alle atmenden Zellen bei Abschluss von Sauerstoff Methylenblau reduzieren. 
Es miissen ferner bei der Methylenblauatmung dieselben Oxydationsprodukte 
entstehen, wie bei der Sauerstoff atmung, weil der Mechanismus der Oxyda- 
tion in beiden Fallen identisch ist. In beiden Fallen ist die Oxydation der 
organischen Substanz eine Oxydation durch Haemineisen. Methylenblau 
ersetzt also nicht etwa den Katalysator der normalen Atmung, das 
Haemineisen, sondern es ersetzt nur den Sauerstoff. Bei der Sauerstoff- 
atmung oxydiert der Sauerstoff das Haemineisen, bei der Methylenblauatmung 
oxydiert das Methylenblau das Haemineisen. 

Die theoretischen G'rundlagen der hier besprochenen chemischen Reaktio- 
nen findet man in den Arbeiten von Conant und Fieser sowie von Mans- 
field Clark. 
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F.Lli:niA\TIASIS NERVORUM 

liv l^KAX IvEWJS, M.]^, 
f>i' Bai.tim«)Ui:. Ml). 

I.\ Tin-; laboraiorv of Surj^o'cal l\alli()loi(3' of the John.s Hopkins J-Iospital tis- 
sue nia\' he found which has been reniovcd from seventeen cases of multiple 
neurofibromatosis. In four eases the tumors dcvelo])ccl upon a circumscribed 
area of distribution of a nerve. The i^eneral and localized forms are much 
the same histoloijicallv and can possihh' he best groujDed under the term 
elephantiasis nervorum. In 1891. Rruns anah’zed fort\‘-two cases of so-called 
Ranknnu'uroiii or plexiform neuroma which had apjjcared in the literature, 
and rejiorted the findings in eight ca.ses observed by himself. The fusiform 
or nodular strands of tissue which were imbedded in soft, succulent, inter- 
.stitial tissue represented thickened and elongated nerves in a circumscribed 
area of the subcutaneous tissues and skin. The nodular thickening of the 
nerves was caused by a connective-tissue growth of the nerve sheath, tho 
perineurium and endoneurium. Wbth the stains then at command, no new 
formation of ncurofibrilbe could be made out. Neurofibrillas may be demon- 
strated ])assing through such growths, but they probably are not newly 
developed and cannot be regarded as taking any active part in the formation 
of the growths occurring on the nerves. Bruns states in his article that the 
ongin of these tumors and their relation to other tumors developing upon 
nerves are of the greatest interest. He believed that they represented a form 
of congenital elephantiasis, if by this term may be understood a congenital 
anlage, predisposing to tumor-like connective tissue gro'wths which involve 
the skin and subcutaneous tissues, affecting sometimes the blood-vessels; at 
other times the lymphatic vessels; and still at other timgs the nerves — ele- 
phantiasis telangiectodes — lymphangiectodes and neuromatodes. If the 
nerves are affected, the term elephantiasis neuromatodes might be employed. 
The Rankenneurom or plexiform neuroma should be considered as a form 
of congenital elephantiasis. In this type of tumor a limited part of the nerve 
IS involved. As the result of connective tissue growth the nerve becomes 
thickened and elongated. These growths differ in form, only, from the mul- 
tiple fibromas of the skin and nerve trunks observed in von Recklinghausen’s 
disease. They are essentially of the same nature. The plexiform neuroma 
and the multiple neurofibromata are congenital. Sometimes there is a history 
of a hereditary tendency. They are frequently multiple and of the same his- 
tologic structure. Bruns groups, therefore, under the term elephantiasis 
nervorum the so-called general neurofibromatosis, plexiform neuromas, in 
which the tumors develop upon the circumscribed area of distribution of the 
nerve, and those tumors developing on the terminal distribution of cutaneous 
nerves — fibromata mollusca. 

14 


209 



DEAN LEWIS 


Five o£ the seventeen cases previously referred to were cases without deep 
nerve tumors. Eight cases had deep nerve tumors ; in four cases the tumor 
occurring upon the deep nerves was malignant ; in four cases benign. 
Of the four benign tumors one occurred upon a peripheral nerve, two 
upon cranial nerves within the skull, and one occurred upon a nerve in the 
spinal canal. ' In three instances the- tumors were not general, and in still 
another case the lesion presented was that of a localized cutaneous 
neurofibromatosis. 

Those cases without deep nerve tumors are not of any great interest and 



Fig- I. — Prominence of thigh Fig. 2 . — Section of tumor which rapidly recurred after partial 
indicates position of a sarcoma de- removal of the tumor seen in Fig. i. 

veloping in neurofibromatosis. 


will be dismissed without much discussion. The superficial tumors were in 
some cases scattered indiscriminately over the body. In some cases, however, 
there was a linear and symmetrical distribution. Frequently the tumors 
reached a certain size and then ceased to grow. Other tumors might appear 
de novo, or might develop from a minute nodule which had been previously 
discovered. In one case ii8 tumors were removed at the request of the 
patient for cosmetic reasons. 

Patients with elephantiasis nervorum seem to be especially disposed to 
malignant degeneration of the tumors which develop in the nerves. The 
predisposition to malignant degeneration seems to be more marked in the 
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general than the localized form. Perhaps I have not enough cases upon 
which to base such a statement, but malignant changes were not observed in 
the localized forms. 

Elcl'haitliasis Ncn'orion tcitli Dccf> Ncrjc Tumors . — Case I. — G. B., white male, aged 
twent.v-ciglit 3'cars. This patient was first aclniittccl to the Medical Service during August, 
1920. He stated that he had had lumps all over the body since early childhood. The one 
behind his riplit car was noted In* his mother when he was one j^ear old. New lumps ap- 
peared from time to lime. Tliey frequently ceased to grow, but did not disappear. These 
are not painful or tender. In lOiS a tumor behind the right ear was excised, and a tumor 
on the left leg partially removed. The patient w.as again in the hospital on August 8, 1926, 
when a small tumor was removed from the left side of the chest. This was diagnosed as 
of the type occurring in von Recklinghausen’s disease. Recently there has been some 
-stifTness of the left knee and disturbance of function of the left leg. This is due to a large, 
pedunculated tumor which has been present for fifteen years, but which recently has grown 
large and hangs down over the knee. 

An e.xamination reveals numerous small tumors over the body. A large, soft, boggy 
mass is present in the anterior part of the left thigh, which extends from just below 
Poupart’s ligament downward and hangs over the knee. The overlying skin has a soft, 
clastic texture. Palpation of the tumor suggests a fluid wave. The patella is located in 
this mass of tissue. 

October 4, 1026, ail operation was performed. A large cavity was found in the tumor 
which communicated with the joint. When this was opened about 800 cubic centimetres 
of fluid were evacuated. The tumor seemed to infiltrate the muscle. The patient returned 
in January, 1929. A large mass had developed over the left side of the pelvis just above 
Poupart’s ligament. Examination revealed a large, hard mass just above Poupart’s 
ligament which extended to the umbilicus and caused some protrusion of the abdominal 
wall. The tumor is stony hard in consistence and apparentb' extends into the pelvis. 
Loops of intestine seem to lie over it. The mass in the leg is much smaller than when 
the patient was last in the hospital. 

January' 19, 1929, a biopsy was performed. Part of the tumor was removed without 
opening the peritoneal cavity. The tumor was firm and fibrous in character. A diagnosis 
of spindle-cell sarcoma was made. 

Since the above diagnosis was made the patient has been getting radium treatments 
which have so far not affected the size of the tumor. 

Case II.— E. H., white female, aged fifty years. Diagiwsis.— Sarcoma in soft parts of 
left hip. Since childhood the patient has had drawing pains in the left leg and thigh. 
She had worn red flannels and massaged the lower extremity because of these pains. 
Curious pigmented spots and blotches were distributed over the trunk, abdomen 
and extremities. Since childhood numerous painless, slightly firm, subcutaneous 
nodules have been noted on the lower extremities. These have increased 
only slightly in size, and at the present time measure from 2 to 6 centimetres m 
diameter. The pains in the left leg have been more severe during the last ten years, 
and the difficulity in lifting and flexing the left leg and thigh has been more pronounced. 
Five or six years ago she noticed that the left hip seemed slightly larger than the right 
one. A definite enlargement has been noted for a year. The tumor was operated upon 
one year before admission to this hospital. It was attached to the sciatic nerve, and 
could not be entirely removed. Since this incomplete operation the tumor has increased 
rapidly in size in spite of radium treatment. The pain has been so severe that narcotics 
were required. Hearing is impaired in the right ear. Patient complains of numbness on 
the right side of face. The diagnosis of malignant degeneration of a tumor in general 
neurofibromatosis was made. December ii, 1922, an attempt was made to remove the 
large tumor in the sciatic nerve. The patient died on the day of the operation. 
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A pathological diagnosis of spindle-cell sarcoma with extensive necrosis and degen- 
eration was made. 

Case III.— J. W., white female, aged thirty years. Two years before entering the 
hospital the patient noticed a tingling sensation in the right leg and sometimes a sharp, 
stabbing pain around the right knee. Six months ago she first noticed a lump in the back 
of the right thigh just above the knee. This gradually increased in size and the tingling 
and burning sensation in the leg became more severe. No motor disturbances noted. 
The patient states that she had observed numerous small tumors over the body for years. 

Examination revealed slight fulness on the posterior surface of the right thigh just 
above the popliteal fossa. This fulness is caused by a hard, lobulated, egg-shaped mass 
6 centimetres in length, which lies between the hamstring tendons. Pressure causes pain 
in the tumor and along the outer side of the calf and heel. Sensation is slightly impaired. 
On the left side the foot is clubbed. On the anterior surface of the trunk are numerous 
soft, slightly elevated tumors which measure i- to 3 centimetres in diameter. 

On January 25, the tumor, which was firmly adherent to the popliteal nerve, was 
excised. It is stated in the history that this tumor was so intimately connected with 
the external popliteal nerve that some fibres of the nerve had to be divided when the 
tumor was removed. The tumor was circumscribed, measuring 5 centimetres in its 
longest diameter ; 3 centimetres across. 

This patient is reported as having died November ii, 1919, of sarcoma. The diagnosis 
made of the tumor which was first removed was fibromyxoma. 

Case IV. — C. M., white male, aged twenty-six years, was admitted to the hospital 
during April, 1922. The symptoms began two years before admission. A diagnosis of 
static flat-foot and Morton’s disease was made soon after the onset of symptoms. The pain 
passed up the left foot along the leg as high as the knee. He returned to the dispensary 
in April, 1922, complaining of pain and swelling in the left thigh. He gave the history 
that two years before he accidentally struck his hand against the left buttock and noted 
a tender spot. No tumor could be palpated. Some weeks later he noticed a small, hard 
nodule beneath the skin. This was about the size of the end of his finger. The lump 
gradually increased in size and has remained sensitive to trauma. At about the same 
time he noticed a swelling which was entirely distinct from the one felt posteriorly. Both 
tumors have increased in size. 

On the anterior surface of the left thigh is a deeply located tumor which begins 
about 15 centimetres below the anterior superior spine and is about 18 centimetres wide 
and 22 centimetres long. It is not tender on pressure ; is elastic, but does not pulsate. 
Multiple fusiform tumors are scattered over the body just beneath the skin. 

Another mass, measuring 16 centimetres in each direction, begins at the left gluteal 
fold and extends downward on the posterior surface of the thigh. This mass is freely 
movable. The skin over it is normal and on palpation this mass is quite sensitive. Several 
chains of nodules can be palpated along the anterior and posterior surfaces of the fore- 
arms, and another chain, which extends along the internal surface of the arms into 
the axilla can be felt. This arrangement suggests a plexiform neuroma. Dark brown, 
pigmented areas varying in size from freckles to spots, measuring 6 centimetres in 
diameter, are scattered over the body and extremities. An operation was performed 
April II, 1922, for removal of the tumor lying posteriorly. The fibres of the sciatic nerve 
were separated by the tumor. A line of cleavage between the tumor and nerve was 
found. The tumor was removed from the nerve, some of the capsule being left be- 
hind. The tumor on the anterior surface of the thigh was connected with the femoral 
nerve, and it was necessary to divide some of the nerve fibres running into the 
tumor, which was then enucleated in one mass. 

The pathological diagnosis was fibromyxoma (benign) of the nerve sheath. 

The following note is found on the history : “July, 1922, the patient has a recurrent 
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sarcoma of the left thi.eh. Patliological study reveals that this tumor is very cellular 
and malignant.” 

The questionnaire was returned unanswered, so the ultimate result cannot be deter- 
mined. 

C\.SK \ . — The history ot the following case will be given because the specimen 
illustrating the structure of this tumor will be reproduced. This patient is a white man, 
aged twenty-one, who has tumors .symmetrically distributed over the body. One tumor 
on the outer side of the left arm about the middle is larger than the others. Some 
eleven years ago he discovered by accident a mass upon the inner aspect of the right arm. 
Since that time numerous other small nodules have appeared over the entire bodj\ 
Recently there has been considerable pain in the tumor on the outer side of the arm 
which has radiated over the distribution of the radial nerve. Scattered or^er the body 
arc numerous well-circumscribed tumors of varying size. The greater number are about 
the size of a pecan. Most all arc superficial. They are firm, somewhat rubbery in 
consistence, and in genera] follow the distribution of cutaneous nerve trunks. In the left 
arm along the course of all the radial nerve in the radial groove is a tumor mass, fusiform 
in shape, constricted near the middle. Pressure on the mass causes tingling over the 
cli.stribution of the radial nerve. Pigmented areas are also noted in the skin. The 
tumor of the radial nerve was removed because of the sensation experienced when this 
nerve was touched or struck. It could eas.Iy be enucleated from the nerve. 

The patient returned in March, 1930. A tumor was removed from the ulnar nerve on 
the right side. This tumor, which appeared myxomatous in places, could easily be 
enucleated. The tumor which had been removed previously from the radial nerve seemed 
more fibrous structurally. 

This case is cited because the histology of the tumor removed from the ulnar nerve 
will be discussed later. 

In the following case the tumors developed upon the nerves in one 
extremity. The extremity was greater in circumference and in length than 
the one on the opposite side. A linear distribution of the tumors could be 
made out. This distribution was most pronounced over the short saphenous 
nerve and along the posterior tibial nerve as it passed into the foot posterior 
to the internal malleolus. 

C.\SE VI.—R. W., white female, aged four years. A biopsy was performed September 
28,- 1928. The following history was given. About sixteen months before admission to the 
hospital, it was noted that the left thigh and leg were larger than the right. During the 
sixteen months there has been a progressive, symmetrical increase in the size of the left 
lower extremity and hip as compared with the right. Thirteen months before admission 
small, tender, subcutaneous nodules appeared in the region of the head of tlie 
left fibula. There has been no pain. The patient favors the right leg somewhat. The 
nodules have grown slightly. 

The left lower extremitj’^ and left side of the pelvis are obviously larger than the 
right. The extremit}' is symmetrically and smoothly enlarged and the tissues do not 
appear flabby. The hypertrophy involves all of the tissues from the gluteal muscles to 
the tip of the toes. There is no difference in muscle power; no limitation of motion, no 
■Spasticity or pain. There is some eversion of the left foot. Near the left kjjee and ankle, 
both medially and laterallj^ firm, discrete masses which seem somewhat like strands of 
hypertrophied muscle may be made out. These nodules appear over the distribution of the 
short saphenous nerve. The nodules which can be palpated posterior to the internal 
malleolus are located along the course of the posterior tibial nerve. No asymmetry of the 
body is noticed elsewhere. 
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On September i8, 1928, some of the tumors posterior to the internal malleolus were 
excised. In doing this some of the fibres of the posterior tibia! nerve were cut. The 
nerve was then sutured. The appearance of the masses removed may be seen in Fig. 4. 

Another instance of asymmetry associated with multiple tumors of nerves 
of an extremity will be given. 


Case VII. — A. C., white female, aged fourteen years. When the patient was one and 
a half years of age the mother noted that the right ankle and foot were larger than the left. 



Shortly thereafter it was noted that the en- 
tire extremity was larger. The relative 
difference in size of the two extremities has 
increased up to the time of admission to 
the hospital. 

The patient, a healthy girl of fourteen, 
has no abnormality except that of the right 
lower extremity. This extremity is of 
greater circumference than the left. It is 
longer and there is a deformity of the knee 
and ankle. As a result the patient walks 
with great difficulty. The weight is borne 
on the dorsum of a club-foot. A lobulated 
tumor or tumors may be palpated beneath 
the deep fascia. There seem to be many 
tumors. The cylindrical masses, one to two 
inches in diameter, cause a great enlarge- 
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Fig 3 Marked enlargement of the left Fig. 4. — Type of tumor masses removed from 

lower extremity with increase in length asso- the posterior tibial nerve just above the ankle- 

dated with multiple tumors of the nerves. The joint, 
situation of some of these behind the internal 
malleolus is indicated by the prominences. 


ment of the posterior upper two-thirds of the leg and lower part of the thigh. There is 
distinct tenderness on deep pressure over this region. Measurements indicate that the 
right thigh is 4 inches larger than the left, and the right calf 3 inches larger. The right 
lower extremity is 5^ inches longer than the left. The muscle power of the right leg is 
diminished. An X-ray examination of the bones of the right lower extremity reveals an 
increase in length, decrease in diameter and structural atrophy. 

This patient was on the service of Doctor Willis Campbell, of Memphis, Tennessee, 
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who by repeated operations removed many lobulated tumors. The extremity was decreased 
considerably in size. The femur was then shortened, and later the ankle was stabilized 
by removing tlie astragalus and tlie leg shortened by removing i inch of both bones. 
The lower epiphysis of the tibia was destroyed, but it was thought that the excessive 
growth in the epiphysis of the other bones would wake up for this. After the operations 
on the soft parts and bone, the extremities were of the same length. The right leg was 
approximately i inch greater in diameter than the left. This patient was reported well 
on July 17, 1929. Histologically a diagnosis of neurofibromatosis was made. 

The tumors which have been reported differ clinically, but are essentially 
of the same nature structuralI3^ The generalized type, with tumors upon 
the peripheral nerves, has a marked tendenc}^ to malignant degeneration. 
Those cases in which one extremity has been involved have been characterized 
b}' an increase in the diameter and length of the extremity. In the latter 
group, pigmentation of the skin and fibromata mollusca have not been a part 
of the clinical picture. Neither have there been changes like those of lobulated 
elephantiasis which are associated with neurofibromatosis when the super- 
ficial nerves are involved. 

The tumors upon deep nerves in von Recklinghausen’s disease seem prone 
to undergo malignant degeneration. Excluding three patients who had symp- 
toms associated with an intracranial or intraspinal growth only, sarcoma 
developed in four of the five cases. One of these tumors was inoperable; 
the other three recurred following enucleation or resection of the nerve 
involved. The tumors grew rapidly, early attaining a relativel)'- large size, and 
recurred soon after attempt at ren 70 va}. The tendency of these tumors to 
become malignant has been emphasized from time to time. In 1891 Garre 
reported seventeen cases in which sarcomas developed in tumors upon the 
deep nerves in von Recklinghausen’s disease. Ten of these developed in 
nerves of the upper extremity, the median being the nerve most frequently 
affected. The growth usually extends along the nerve primarily affected, 
many nodules developing in the nerve. Cases have been noted in which sec- 
ondar}^ malignant nodules developed in the ulnar, radial or cutaneous nerves of 
the same side when the primary tumor was situated in the median nerve. In 
the transition stage between the benign neurofibroma and the sarcoma it may be 
difficult to state whether the tumor is benign or malignant, even by histological 
examination. The diagnosis of malignancy is usually not made at operation as 
there is nothing characteristic enough to Avarrant such a conclusion, although 
malignant degeneration of a tumor already present may be strongly suspected. 
The three cases in which the tumors were localized to an extremity harm shoAAUi 
no tendenc}'' to malignant change. This is too small a group to justify any 
conclusion as to the frequency of malignant changes. Structurally these 
^roAvths are the same as those of the diffuse forms and there is no reason Avh}' 
malignant changes should not occur. 

Trauma and incomplete remoAml have, in a number of cases, been the 
factors which apparently predispose to malignant change. This change not 
infrequentl)'' occurs after incomplete remoAml of a tumor a\ hich has been 
diagnosed as benign. There is alAA'a3'^s a possibility in such cases that 
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malignant changes have occurred in the portion of the tumor which 
was not removed. In Case V, two tumors were removed, one from 
the radial, the other from the ulnar nerve. These were removed because 
of tingling and pain over the distribution of the nerve and increase in size 
of the tumor. Incomplete removal should be avoided and repeated trauma 
prevented, if possible, because of the dangers of malignant changes. 

Multiple tumors occur in this disease in the nerves, meninges and central 
nervous system. The tumors connected with the peripheral nerves differ 
structurally from the single neuromas occurring in peripheral nerves. 



In earlier times when the tissue comjiosing these growths was described 
as striated, composed of parallel fibres and fibrilke, local or regional variations 
in the histologic picture were considered as secondary. If there was a local- 
ized nuclear richness, the tumor was regarded as a saixoma largely because 
of the similarity in structure to tumors in other parts which ran a malignant 
course. The softening with myxomatous degeneration, followed by collections 
of fluid and cyst formation, was regarded as secondary changes similar to 
those occurring in other tumors of mesodermal origin. 

Veroca}’^ was the first to recognize the mixed nature of the tissue found 
in neurofibromatosis and gave a description of the tissue observed by others 
before him who failed to grasp its significance. Antoni has shown that the 
type B tissue, which has a reticular structure without the palisade arrangement 
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of the cells characteristic of the t3^pe A tissue, is always present in the tissue 
occurring in neurofibromatosis (neurofibromas). Many of the tumors occur- 
ring in the disease under discussion are apparently pure fibromas. In the cen- 
tral forms of neurofibromatosis pure neurinomatous tissue which occurs in the 
solitary neuromas ma)* be found. Its occurrence accounts for the relative 
frequency of central changes in these cases. Penfield states that the tangled 
or reticular tissue which constitutes the background of all neuro- 
fibromas should be considered as a connective-tissue (and probably also a 
sheath of Schwann) reaction about the fibres of the nerve. Thickening of 
the nerve trunks, which ma}’' be generalized in these cases, is caused by just 
such a periiieuronal hyperplasia of the connective tissue about nerve fibres. 
^^'hen the reaction is marked, a swelling is found on the nerve which must 
literall}^ be called a tumor, but which, in a strict sense, cannot be called a 
neoplasm. These tumors differ considerabl}^ histologically from the solitary 
tumors occurring upon peripheral nerves to which the term of neurinoma 
was given by Verocay. These tumors have but little, if an}’-, tendency to 
malignancy, as has been recently shown by Lewis and Hart. Penfield agrees 
with Bielschowsky and Rose that the central changes are regressive ones 
beginning with adult cells, and points out on the other hand that the same is 
true in the peripheral nerves. Thus the reactionary and neoplastic process 
is carried out by fibroblasts which preserve their differentiated characteristics 
and not by glial cells. The proliferative changes in the fibroblasts 
in these cases ma}’ advance to or pass into the stage of malignanc)’. 
This tendency to malignant degeneration in these cases is indicated by the 
frequency already referred to, in which sarcomas have developed on pre- 
existing benign tumors. In the growth of the neurofibroma, the reticular 
tissue, which is supposed by many to be a relative change, is often suppressed. 
The definite tendency to malignant changes in neurofibromatosis is inherent in 
the structural changes occurring in the neurofibromatous tissue. The occur- 
rence of ciliated epithelium, as in the tumor described by Garre, indicates 
the possibility of the sheath of Schwann contributing to definite structural 
changes in the tumor. 

These tumors differ structurally from the solitary tumors occurring in 
peripheral nerves which are composed of neurinomatous tissue. This is 
pathognomonic of a growth which has but little tendency to undergo 
malignant changes. 
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GIANT NEURO-NiEVUS OF THE HAIRY SCALP 
By P. Masson, M.D. 

OP Montreal, Canada 

A LONG series of studies on pigmented moles has led me to believe that 
these tumors are formed essentially by abnormal proliferation of the ends 
of the tactile nerves. In a general way, this conclusion agrees with that 
expressed by Soldan in 1899; but it differs in certain essentials. Soldan held 
that naevi were neurofibromata of the tactile terminations and that, like the 
“neurofibromata” of the nerve trunks, they were formed by fibromatous 
proliferation of the connective tissue of the nerves ; while I believe that nsevi 
are not connective-tissue tumors at all. In nsevi, as in the “neurofibromata” 
of the nerve trunks, the characteristic element is the syncytium of Schwann, 
the peripheral neuroglia of Nageotte, emigrated from the neural crest; but, 
in the nsevi, the Schwann cells are partially neurotized. I shall state briefly 
the proofs that have led me to this conclusion. 

The derma of a cellular njevus presents cells of various forms disposed 
in a constant order. Near the epidermis the cells are rounded, isolated or 
grouped in columns and more or less pigmented in the different specimens. 
A little deeper, the cells are more or less elongated like connective-tissue 
corpuscles ; they anastomose with one another and are often grouped in 
bundles. Among these elongated or round naevus cells, it happens quite 
frequently that certain cell groups construct more or less typical but very 
characteristic Wagner-Meissner corpuscles. Careful examination shows that 
the rounded cells beneath the epidermis are continuous with the nsevic tactile 
corpuscles and these with the more deeply placed elongated naevus cells ; and 
finally that this vast syncytium is continuous with the medullated nerves of 
the derma. Neurofibrillary impregnations show that the naevus cells are par- 
tially occupied by neurites. 

If to this group of observations we add that the naevus cells have only a 
superficial resemblance to connective-tissue corpuscles but that they have all 
the essential characteristics of Schwann cells, we arrive at the conclusion 
already stated that naevi are neuromas and neurinomas at one and the same 
time. Furthermore, the analogies of the superficial rounded cells with the 
cells of Merkel-Ranvier, satellites of the intra-epidermic ivy-like (here- 
diformes) endings, those of the naevic corpuscles with Wagner-Meissner 
corpuscles, leads logically to the conclusion that naevi are neuroneurinomas of 
tactile nerves. 

The specimen, the subject of this paper, was taken at autopsy from a child of three 
>ears, who died of bronchopneumonia a few hours after entering the hospital at Stras- 
bourg. The assistant making the autopsy noted a decided elevation of the entire hairy 
scalp, clearly limited in front, along the sides and behind by the line of insertion of the 
hair. The hairs were sparse, revealing a white epidermis, everywhere smooth and flat. 
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Palpation gave an impression of soft elasticity and vagne fluctuation, suggesting phlegmo- 
nous infiltration. 

Incision revealed an enormous thickening of the derma and of the hypoderm, which 
were fused together in a perfectly \\hite homogeneous tissue and separated from the 
epicraniuni by a tliin layer of loose cellular tissue. The fibrous mass measured from 
1.5 to 2 centimetres in tliickness. In short, it was a generalized and almost smooth 
pachydermia of the entire hair}- scalp. Since it was impossible to remove the whole 
tumor without mutilation, we were obliged to content ourselves with strips from along 
the line of incision. Tlie tissue was fixed in Bonin’s picro-formol and cut perpendicularly 
to the epidermic surface. All sections presented the same features. 


HISTOLOGIC \L EXAMINATION 

General Viezv . — One border of the section is formed by normal epidermis, though 
poor in hair follicles and sebaceous glands. The otiier border is a thin layer of loose 



I P — Nievic tactile corpuscle, apparently 
isolated in the_ connective tissue. In reality, 
‘corpuscle is connected by its lower pole 
"itn the_ neuroid bundles Note the character- 
istic laminated structure of this corpuscle, which 
\v times larger than a normal 

" agner-Meissner corpuscle. 



Fic 2 — Another example of nsvic cor 
puscle surrounded bj fibrous connective tissue 
On the left are seen neuroid bundles cut almoA 
transversely and connected by anastomoses. On 
the right, interlacing of cells (neuroid fibres) 
without precise bundle formation. 


connective tissue. Between the two is the tumor tissue proper, consisting of two layers 
of almost equal thickness. The deeper layer, containing tin)’' groups of fat cells, corre- 
sponds to the hypoderm ; the more superficial layer is compact and corresponds to the 
fibrous derma. The derma is more or less completely infiltrated as follows : Sometimes 
the dermal fibrous tissue is recognizable for a certain thickness, sometimes the epidermis 
is separated from the tumor only by the papillary layer which itself is more or less infil- 
trated. It is obvious that the tumor has invaded the skin from below upward. We shall 
study first the deeper portion of the tumor, corresponding to the hypoderm and the 
fibrous derma, then the superficial region beneath the epidermis. 


THE DEEPER REGION 

Gaza Power . — After staining with trichrome (iron haematoxyhn,^ ponceau and 
aniline blue), the tumor tissue is seen to be formed of pink bundles mterlacmg and 
anastomosing in all directions and incompletely separated by dark blue bands or septa 
of fibrous connective tissue. These bands represent the dermal or hypodermal connective 
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tissue; they arc traversed by voluminous arteries which often run alongside of medul- 
lated nerve fibres. Embedded in the fibrous septa and often half fusing with the pink 
-bundles there are rounded, oval or multilobular bodies formed of folded lamins piled 
one on the other, obviously gigantic tactile corpuscles of the Wagner-Meissner type. 

High Poivcr. — (a) The Bundles . — At first sight, these bundles seem to be formed 
of elongated cells of purely but feebly acidophil protoplasm of homogeneous, glassy 
structure. In each of these cells there is an irregularly oval nucleus containing 2 to 3 
karyosomes; each cell seems to be isolated from its fellows by a thin collagen sheath. 
More attentive examination shows that in reality these cells are not completely isolated 
but that their cytoplasms anastomose by prolongations sheathed with collagen. Each 
bundle, then, is formed of a multinucleated and plexiform syncytium. It has the same 

that I have described in naevi. 

Silver impregnation by 
Laidlaw's method ' shows 
that the multiple collagenous 
sheaths of this plexus consist 
of a delicate network of 
reticulin, of which the most 
voluminous fibres run almost 
longitudinally in relation to 
the cell and are bound to one 
another by a transverse web 
of much more delicate fibres. 
This is exactly the disposi- 
tion of reticulin around the 
medullated nerve fibres. 

The border of the bundles 
is often well defined (Fig. 
2, left) ; at other times in- 
distinct (Figs. 2 and 3, 
right) because some of their 
cells escape more or less 
capriciously into the connec- 
tive tissue. These aberrant 
cells ma}'^ be very long, 
always surrounded by their 
sheath of reticulin; they are 
identical with the neuroid 
fibres or nsevi that I have 
described elsewhere. This resemblance is all the more striking in that many of them 
become flattened and their cytoplasm is thus divided into thin, intercommunicating leaves 
by septa of reticulated collagen. These are typical leaflike laminse. 

(b) The Nccvic Corpuscles . — ^These laminae are rough sketches of tactile corpuscles. 
There are all intermediate forms between them and the gigantic tactile corpuscles illus- 
trated in Figs. I and 2. 

The corpuscles are always attached to the syncytium of the bundles. Sometimes 
they are half buried in a bundle (Fig. 3) ; sometimes they are distant and surrounded by 
connective tissue (Figs. I and 2) but connected with a neighboring bundle by a narrow 
pedicle, often laminated. It is obvious that they correspond to local differentiations of 
the cells of the bundles. The corpuscles never contain a nerve spiral ; like the corpusdes 
of navi, they consist solely of piled-up discs, laminated and intercommunicating, identical 
with those which form the supporting structure of normal Wagner-Meissner corpuscles. 

If we now study the relation of these bundles to the medullated nerve fibres which 
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structure and the same significance as the neuroid bundles 



Fig. 3. — Nstvic corpuscle of rounded form half-buried in a 
neuroid bundle of indistinct contour. On the right of this cor- 
puscle, its constituents are seen to be continuous with the plexus 
formed by the cells of the neuroid bundle. 
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traverse the connective tissue of the tumor and ramify there, we find the following 
situation. Most frequently the relations are distant ; the nerves surrounded by their 
perineurium lie in the fibrous connective tissue separated from the bundles by a more 
or less thick layer of collagen fibres belonging to the derma or the hypoderm. Elsewhere, 
the nerves, still surrounded by their perineurium, are included in the tissue of the bundles 
but without continuity with them; or the tortuous nerve fibres, not surrounded by a 
perineurium, lose themselves among the cells of the bundle with which they seem to be 
continuous. This disappearance of the nerves in the bundles is not confined to any 
certain level but appears through the entire thickness of the deep zone. Furthermore, it 
does not involve all of the nerve fibres, many of which reach the superficial region of the 
derma, where we shall meet them present!}". 

By all of these characteristics, by its structure, by the tactile corpuscles 
to which it gives birth, by its relations with indisputable medullated nerves, 
the deep zone of our tumor must be considered as constituted of the 
Schwannian sync3^tium of the tacile nerves. It is a diffuse, fasciculated and 
plexiform neurinoma. Unfortunately the fixation of the tissue did not 
permit deciding if and in what measure neurites took part in its constitution. 

The interesting observations of Itchilcawa, then of Oertel, on the budding 
of nerves in the most diverse neoplasms, epitheliomas and sarcomas, and 
their invasion of tumor cells are well known. This phenomenon, the indis- 
putable reality of which I have been able to confirm, by its generality lessens 
in great measure the importance that I formerly attributed to the presence 
of neurites in nasvi as demonstrating their nervous nature. 

The Superficial Region. — This region corresponds to the papillary layer and the 
upper half of the fibrous derma. Its aspect varies greatly at different points. In places 
the fibrous tissue is normal and free from all foreign cells ; the tumor bundles have not 
extended above the deep region of the derma. At other points it is invaded more or 
less completely by the bundles, which change their aspect gradually as they approach 
the surface. In the neighborhood of the papillary layer, they lose little by little their 
coherence and the clearness of their contours. While remaining continuous, the syncy- 
tium enlarges its meshes, which become more and more conspicuous and insinuate them- 
selves between the dermal fibres. Without any other modification, the tumor cells may 
thus gain the immediate vicinity of the epidermis. More often, however, when these 
superficial expansions of the tumor tissue reach the papillary layer, their cells lying 
nearest the epidermis change character gradually. Spherical or polygonal from reciprocal 
pressure, grouped in rounded masses or in columns, their character as epithelioid n^evus 
cells is all the more obvious in that many of them contain melanin. 

It should be noted that in the superficial region of the tumor there are no charac- 
teristic voluminous tactile corpuscles but merely the rough sketches, constituted by 
flattened or cylindrical neuroid fibres divided into imbricated or piled-up lamella: b}' the 
collagen septa issuing from their sheaths. In all this region, many slender nerve filaments 
disappear among the tumor cells, with which they seem to be continuous. 

Everywhere in the papillary layer there is a notable quantit}" of melanin, contained 
either in the fixed cells or in large macrophages ranged along the vessels. Tlie pigment 
is distributed unequally ; it is particularly abundant where there are masses of epithelioid 
iiffivus cells. 

The epidermis presents similar pigmentar}" inequalities and, as in many otiicr nrevi, 
a few Langerhans’ cells. At certain points, however, the Langerhans’ cells have multi- 
plied and accumulated (Fig. 4), forming more or less voluminous masses between the 
basal layer and the Malpighian cells. Nowhere do the}' seem to have migrated into the 
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derma or to have taken part in the formation of the nsevus, contrary to that which, after 
Unna, so many observers, myself included, have seen in other nsevi. 

Thus constructed, our tumor possesses all of the histological features of 
a pigmented mole or, better, a neuro-ntevus. By its extraordinary dimen- 
sions, it differs from those that I have described formerly. In this respect, 
it should be classed among the pachydermias of the hairy scalp first described 



Fig. 4. — Superficial region of the neuro- 
nrevus. Above, the epidermis, presenting a mass 
of Langerhans’ cells which have proliferated at 
the tip of an epidermic ridge. All around it, the 
papillary layer contains fixed cells filled with 
melanin. On the right and below, many epi- 
thelioid nffivus cells. These cells are continuous 
with the neuroid bundles of the deep zone, from 
which they seem to spring. In this specimen, 
none of the naivus cells seem to have migrated 
from the epidermis. 

that the normal Langerhans’ cells are 


by Jadassohn and knoivn as cutis 
verticis gyrata (Unna), cutis verticis 
striata (Veress), pachydermie vorti- 
cillee (Audry), the naevic nature of 
which was demonstrated by Malartic 
and Opin, Lenormant and Curtis. 
This specimen is a smooth 
pachydermia. 

This tumor differs from ordinary 
naevi by the enormous development of 
the deep zone, which forms a vast 
fasciculated and plexiform neurinoma 
at least i centimetre thick, and by the 
gigantism of its tactile corpuscles. 

It presents a further peculiarity, 
the inconstancy of the epithelioid cells 
which are found only at certain points 
in the superficial zone, often too dis- 
tant from the epidermis to warrant 
an epidermal origin. This feature is 
of interest in showing that a naevus 
may be constituted in all of its funda- 
mental characteristics without the 
epidermis playing ,any role whatever 
•in its construction, all of its elements, 
even the superficial epithelioid cells, 
springing from the cutaneous nerves. 

Since it is certain, in other speci- 
mens, that the Langerhans’ cells 
migrate into the derma and are there 
transformed into epithelioid naevus 
cells and incorporated in the tactile 
neuroneurinoma growing up from 
the deeper zone, it is quite probable 
not of epithelial but of nervous origin. 
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TEANSILLUMINATION OF THE BREAST 

By Max Cutler, M.D. 

OF New York, N. Y, 

FOBMERLY DraECTOR OF CAKCER RESEARCH AND ATTENDING RADIATION THERAPIST NEW YORK CITY CANCER INSTITUTE 

Transillumikation as a diagnostic aid in medicine has been largely 
confined to a very limited group of pathological conditions. Although this 
method has been employed for maii)^ years in the diagnosis of inflammatory 
conditions of the sinuses and in the dififerential diagnosis between cystic and 
solid tumors of the testis, its use in the breast before 1929 had been totally 
neglected. A careful review of the literature at that time failed to reveal 
any reports dealing directl}’- with the use of transillumination in the dififerential 
diagnosis of breast tumors. 

In June, 1929, the writer’^ reported the results of transilluinination in a 
series of 176 breast lesions examined in the Memorial Hospital. Following 
this initial report the method was adopted in various American and European 
clinics. Since the writer’s original communication, further observations 
have revealed some points of interest and practical importance in the use of 
this method. It is the purpose of this communication to relate briefly these 
newer observations, to state the conditions under which transillnmination is 
an aid in the dififerential diagnosis of lesions in the breast and particularly to 
reemphasize some of the necessary precautions in the technic of examination 
and the interpretation of the findings. 

When it is considered that a hydrocele transmits light readily and thus 
establishes the presence of clear fluid, it is at once obvious that a cyst of the 
breast containing clear fluid would transilluminate with equal facility. The 
importance of establishing the exact physical nature of a breast tumor is 
self-evident. For example, Bloodgood has demonstrated that a palpable cyst 
containing clear fluid is usually a benign lesion, whereas a cyst containing 
bloody fluid is, in the majority of instances, malignant. Sir Lenthal Cheatle^ 
and Bloodgood agree that once a cyst becomes clinically palpable it may be 
I'egarded, with rare exceptions, as benign whereas the dangerous cysts are 
those of microscopic dimensions. 

When a tense cyst is situated deep in the breast, it may be extremely 
difficult to detect its cystic character. Under these circumstances a deeply 
situated, benign cyst is usually regarded as a solid tumor and the radical 
operation is performed when only a local excision is necessary. This error 
is especially likely to occur when a superimposed inflammation gives rise to 
slight adherence of the overlying skin. The clinical picture of a firm tumor 
associated with skin adherence often leads to a diagnosis of carcinoma and 
the radical operation. 

The conception that the transmission of light through tissue might 3deld 
information of practical value in diagnosis Avas first developed among the 
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members of the laboratory staff of the Memorial Hospital (New York) dur- 
ing the routine examination of breast specimens. The marked variations 
in the degree of translucence in different portions of normal and pathological 
tissues was especially impressive. These observations suggested the possi- 
bility of establishing some points of difference between tumors of different 
density. The problem of testing the translucence of various breast tumors 
instituted at the suggestion of Ewing was pursued by Adair, ^ who encoun- 
tered difficulties because of the excessive heat developed by the transillumi- 
nating lamp. 

It is important to appreciate that in common with other diagnostic meth- 
ods, transillumination is an aid and not an absolute means of diagnosis. The 
method is based upon the varying translucence and opacity of different tis- 
sues. In the interpretation of the transillumination findings a knowledge 
of the underlying pathology of breast lesions is essential. Thorough 
familiarity with the gross anatomical and microscopical structure of lesions 
in the breast renders an interpretation of the transillumination findings more 
simple and leads to a more accurate judgment of the physical nature of the 
tumor. This information taken in conjunction with the clinical history and 
clinical findings enable differential diagnosis to be made with a greater degree 
of accuracy. With certain exceptions, transillumination alone has not enabled 
a differentiation between benign and malignant solid tumors nor can this 
accomplishment be expected. If the solid tumor is a haematoma this distinc- 
tion is made without difficulty and the method constitutes the only non- 
operative means of establishing the diagnosis. 

Technic . — Unless transillumination is performed in a totally dark room 
the result of the examination is not satisfactory. The transilluminating lamp 
must be a cold lamp of sufficient intensity to penetrate the tissues of the 
breast. It must be attached to a rheostat so that the intensity of the light 
can be varied conveniently by the examiner. The lamp must be so constructed 
as to permit the light to emanate from one point only in order that the light 
from this single source can be directed to the jDarticular portion of the breast 
under consideration. The patient is placed in a sitting position and both 
breasts are examined routinely. The general scheme is to place the light 
directly beneath the lesion in question so that the part of the breast under 
consideration lies between the light and the examiner’s eye. It is obvious that 
tumors that are attached to the chest wall are not amenable to transillumina- 
tion. Under these circumstances the diagnosis is usually clear without the 
aid of this method. In tumors situated deeply in a thin, flat breast it may 
be more convenient to transilluminate from side to side. 

It is necessary to emphasize that careful attention to the intensity of the 
light is a most important detail in the technic. The most formidable source of 
error is the over-illumination of small solid .tumors thus establishing a false 
translucence. This error usually occurs when the tumor is small and espe- 
cially when because of its superficial situation in a thin, flat breast the strong 
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light is placed in close proximity to a small mass. Under these circumstances 
the light diffuses around the tunror and a shadow cannot be detected. If 
the lamp is held in place and the intensity of the light reduced by means of 
the rheostat, a shadow will be noted which is faint at first but increases as 
the intensity of the light is diminished. It is highly important, therefore, 
when examining small lesions to reduce the intensity of the light to a minimum 
and to interpret the faintest shadow as positive. This important detail was 
pointed out in the original description of the method and was subsequently 
reemphasized when it was learned that this source of fallacy had not been 
sufficiently stressed.^ 

Fat is highly translucent, consequent^ the large fat breasts transillumi- 
nate very satisfactorily. Dilated ducts and acini filled with epithelial debris 
and stagnant secretions are oj^aque to transillumination. Breasts in which 
this process is pronounced fail to transmit light readily. Breasts which are 
the seat of Schimmelbusch disease may fail to transmit light of the intensity 
usually employed.* The satisfactor}'’ transillumination of these breasts 
requires a light of greater intensity. 

The technic of transillumination of the breast is relatively simple. The 
patient is examined uliile sitting on a revolving chair. The lamp is held 
against the under surface of the breast and gradually moved as different 
areas in the breast are inspected successively; the object being to place the 
particular site in question directly between the light and the examiner’s eye. 
By means of gentle pressure on the upper surface, thus compressing the 
organ between the hand above and the light beneath, the degree of translu- 
cence ma}’’ be increased. The tail of the breast is best transilluminated by 
placing the small curved lamp underneath the axillary fold, and directing the 
light anteriorly. 

. The Normal Breast . — Marked anatomical and physiological variations in 
normal breasts are well recognized. The appearance of the normal trans- 
illuminated breast depends upon its anatomical structure which in turn 
depends, to some extent, upon its physiological state. 

The wide variation in the anatomical constituents of the normal breast is 
paralleled by corresponding differences in the degree of translucence. Fat 
is highly translucent ; fibrous tissue is less translucent. Solid epithelial masses, 
fibro-epithelial masses, and epithelial debris are moderately opaque and blood 
is intensely opaque. Fat breasts transilluminate well regardless of their size. 
As the fibrous and epithelial contents of the breast increase, the degree of 
translucence diminishes. 

A breast which is the seat of mazoplazia (chronic mastitis) is less trans- 
lucent than a perfectly normal breast. The diffuse opacity is more marked 
before and during the menstrual periods when the h3'perplasia of the duct 

* The author is grateful to the General Electric Company for its aid and cooperation 
in developing a more intense light, and to Doctor Failla for his help in constructing a 
special lamp suitable for transillumination in these cases. 
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and acinous epithelium is most pronounced. Dilated ducts and acini filled 
with desquamated epithelial debris are barriers to the passage of light; con- 
sequently parts of the breast in which the hyperplastic process is most marked 
show corresponding relative opacities. 

It is important to point out that small, flat, non-pendulous breasts closely ' 
applied against the chest wall are unsuitable for transillumination. Lesions 
situated in the depth of this type of breast cannot be transilluminated satis- 



Fig. I. — Appearance of the normal breast on transillumination. 


factorily as it is practically impossible to place the lesion between the lamp 
and the examiner’s eye. Superficial lesions, however, can be examined quite 
satisfactorily by transilluminating with a small lamp from side to side. 

Cystic Tumors . — Cysts containing clear fluid are translucent. This find- 
ing renders transillumination a valuable aid in the interpretation of the physi- 
cal nature of tumors in the breast in which clinical examination leaves a doubt 
as to the solid or cystic nature of a mass. 

The absolute knowledge of the precise physical nature of a breast tumor 
is usually of considerable prognostic diagnostic and therapeutic importance. 
In many instances, clinical examination alone yields sufficient information 
to establish the diagnosis. That errors in differential diagnosis in this field 
occur with marked frequency is well known to all who have examined a con- 
siderable number of breast tumors and followed them to operation. An 
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early and very cellular carcinoma may present a circumscribed elastic tumor 
that gives many of the physical signs of a benign cyst. The true nature of 
the lesion is discovered only after local excision and section of the tumor. 
Deep-seated C3^sts distended with fluid fail to give fluctuation on palpation 
and present many of the clinical signs of carcinoma. This error is most likely 
to occur when the superimposition of an inflammatory process causes slight 
adherence of the mass to the overlying skin. Under these circumstances a 
simple benign cyst 
gives the impression 
of a firm solid tumor 
and in the presence of 
skin adherence, the 
logical diagnosis of 
carcinoma is made. 

A knowledge of 
the nature of the cyst 
contents ma}^ be of 
considerable help. A 
clinicall}^ palpable cyst 
filled with clear fluid 
usually signifies a be- 
nign lesion. If the 
cyst contains blood 
there is strong evi- 
dence of intrac3^stic 
papilloma or duct car- 
cinoma. The opacity 
of blood is intense and 
transillumination en- 
a b 1 e s a differential 
diagnosis between a 
C3^st containing clear 
fluid and one contain- 
ing blood. 

Solid tumors are 

opaque to transillumi- 
nation The Opacit3f "■ — Op.icity on transilUimination of a solid tumor in the breast. 

corresponds to the extent of the mass. Tlie character of the opacity differs 
from that caused by the presence of blood in being much less intense. 1 bus 
transillumination enables a differential diagnosis between C3^sts filled with 
blood and solid tumors (carcinoma or fibro-adenoma). 

Lactation — Galactocele. — The lactating breast is totalU opaque to trans- 
illumination. The opacit3'^ of milk is also demonstrated b3' the aj)j)earance of 
3- galactocele on transillumination. The tumor presents a sharph" circum- 
scribed and opaque shadow. Since the differential diagnosis of galactocele 
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from other Jesions in the breast is usually not difficult clinically, the practical 
application of this finding is of limited value. In certain cases, however, in 
which the clinical diagnosis is otherwise in doubt, transillumination may 
prove to be of considerable help in interpreting the precise nature of the lesion. 

Hccmatoma . — The intense opacity of blood to transillumination has been 
pointed out. In view of this observation it was expected that hsematoma of 
the breast following injury might present a special appearance on transillu- 
mination. The frequency with which a history of trauma is volunteered by 
the patient as a cause of lumps in the breast is well known. Since the breast 
is an organ subject to frequent and repeated trauma, the correct evaluation 
of such information is exceedingly difficult. The peculiar tendency of the 



Fig. 3. — The appearance of a hematoma on transillumination. The opacity 
is intense, uneven and irregular in outline. 

patient to attribute a lump to a specific cause, and more particularly to 
trauma, is well known and upon careful questioning the fact is often elicited 
that no relationship exists between the trauma and the tumor. On the other 
hand, a direct and inseparable causative relationship between trauma and 
tumor formation cannot be escaped in certain cases even on the closest criti- 
cal analysis. 

In some cases a definite trauma to the breast is soon followed by the 
appearance of a discrete tumor. Discoloration of the skin may or may not 
have been noticed by the patient. In these cases a differential diagnosis 
between hasmatoma and beginning carcinoma is exceedingly difficult, yet most 
important from a therapeutic standpoint. Frequently, slight skin adherence 
complicates the clinical picture and renders a diagnosis still more difficult. 
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Transillumination has been found to be of considerable aid in the differ- 
ential diagnosis under these conditions. The opacit}^ of a hasmatoma, being 
due to unabsorbed blood, is intense. The opacity varies in degree according 
to .differences in the amount of unabsorbed blood pigments in various por- 
tions of the lesion. The edges are irregular in outline and extend into the 
surrounding breast tissue beyond the palpable edge of the tumor. This irregu- 
lar edge is due to the extravasation of blood into the surrounding tissues. 

When the lesion is examined at repeated and frequent intervals after 
the injury it is noted that the opacity slowly diminishes in extent and intensity 
and finally completely disappears. In several cases three months elapsed 
before the final and total disappearance of the opacity. The diminution in 
the extent and intensit}^ of the opacity is accompanied by a corresponding 
decrease in size of the tumor. 

These transillumination findings may be readily correlated with the 
changes known to occur in the various stages of hcematoma formation and 
absorption, remembering that the opacit}'- is due to the unabsorbed blood 
pigments. The opacity found in this state is unlike that seen in any other 
condition. If differs from that caused by an intracystic papilloma in that 
the latter produces a circumscribed uniform shadow with sharply defined 
edges. It differs from the opacity of a solid tumor such as carcinoma, in its 
intensity, which is never equalled by any lesion in which blood pigments do 
not participate. 

In cases of this type, in which a differential diagnosis between hsematoma 
and beginning carcinoma must be made at once, transillumination may be 
the means of preventing an unnecessary mastectomy. In several cases the 
breast was saved because of these findings. If the characteristic shadow of 
hcematoma is discovered by transillumination, it is safe to withhold operation 
and examine the breast at frequent intervals. The slightest diminution in 
size of the mass accompanied by a decrease in the extent and intensity of the 
opacity is an indication that a hsematoma exists and is undergoing absorption. 
Under observation the entire mass may disappear and an unnecessary opera- 
tion is thereby avoided. 

Transillumination of the Breast in the Presence of a Hccinorrhagic Dis- 
charge from the Nipple. — In order to interpret correctly the transillumination 
findings in this group of cases it is important to refer briefly to the patho- 
logical anatomy underlying this syndrome. Although numerous important 
researches have been conducted in this field it is a remarkable fact that the 
significance of a haemorrhagic discharge from the nipple still remains a mat- 
ter of dispute among clinicians and pathologists. Some investigators hold 
that a haemorrhagic discharge from the nipple of a non-lactating breast is 
evidence of a benign rather than a malignant lesion and is an almost positi\e 
sign of intracanalicular papilloma. ( Bloodgood,'^ Greenough and Simmons,' 
Deaver and McFarland,’^ Sistrunk^) Miller and Lewis, » on the other hand, 
found the same proportion of benign and malignant tumors associated with 
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this sign and Judd,^'’ in a review of one hundred cases, reached a simi- 
lar conclusion. 

Studies of whole sections of the mammary gland in cases of bleeding 
nipple have yielded important information concerning the underlying patho- 
logical process. By this method Sir Lenthal Cheatle^^ has demonstrated that 
papillomata are more often multiple than is generally supposed. The uni- 
radicular type of papilloma, usually multiple, occurs in the deeper portions 
of the breast and is rarely malignant. The milti-radicular type, usually occur- 
ring singly, and situated near the ampulla of the ducts, is more likely to 
undergo malignant changes. In a study of a large series of breasts associated 
with bleeding from the nipple, Knoflach and Urban^- found that the common 
lesion is a circumscribed, mostly single, occasionally multiple, papillary growth 
in ducts or acini, showing the histological features of a benign process. 
Adair, ^ on the other hand, in a recent and very comprehensive study of an 
extensive series of cases of bleeding nipple, found that 50 per cent, of the 
lesions were malignant. 

Careful palpation of a breast which is the seat of bleeding from the nipple 
sometimes reveals a tumor or a localized nodularity. In most cases, however, 
palpation of the breast fails to show a localized tumor and if an indefinite 
tumor or nodularity is discovered it may not constitute the lesion which 
causes the bleeding. In the absence of a localized tumor, point pressure in 
the region of the areola may help in localizing the lesion but this test 
often fails. 

Owing to educational propaganda within the last few years, women now 
come for examination soon after a htcmorrhagic discharge from the nipple 
is detected. Consequently the proportion of cases in which a hsemorrhagic 
discharge from the nipple is unaccompanied by the presence of a palpable 
tumor, is constantly on the increase. Within the last few years the majority 
of such cases have applied for treatment so soon after observing this sign 
that no palpable evidence of the disease existed when the breast was 
first examined. 

The inability to localize the lesion in cases of bleeding from the nipple 
is extremely embarrassing, from a therapeutic standpoint. Those who look 
upon this sign as of serious import, practice the removal of the entire breast. 
This is certainly the safest procedure but in view of the fact that the under- 
lying lesion is often a simple benign papilloma, a removal of the entire breast 
may be unnecessary in many cases. Bloodgood reports two cases in which 
the breast was removed and small benign papillomatous cysts containing blood 
were found when the breasts were sectioned. Miller and Lewis® state that 
when a serohaemorrhagic discharge occurs and no tumor is palpable, the 
lesion is, in all probability, a small benign intracanalicular papilloma situated 
deep in the substance of the breast and should be removed locally. Knoflach 
and UrbaiT® comment on this group of cases and point out the difficulties in 
localizing the lesion. They state that in many cases it is not possible to locate 
a point at which pressure causes bleeding from the nipple even after repeated 
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examinations. Thus it is obvious that an}’- procedure which enables an accu- 
rate localization of the lesion and a better conception of the distribution of 
the disease throughout the breast would be of considerable help in the treat- 
ment of these cases. 

The intense opacity of blood has been pointed out. The most striking 
feature of the transillumination of the normal breast is the prominence of 
the blood vessels. In view of these findings it was logical to expect that an 
intracystic papilloma associated with bleeding would yield an opaque shadow 
on transillumination. This suspicion was readil}' confirmed when the first 
breast was examined by this method. It soon became evident that this simple 
procedure constituted an invaluable aid in the localization of the small intra- 
cystic papillomata associated with bleeding from the nipple. 

An intracystic jiajiilloma which is accompanied b}' a hzemorrhagic dis- 
charge from the nipple presents a discrete and well circumscribed opacity that 
is characterized by two features: (i) its intensity; and (2) its sharply out- 
lined periphery. In some examples, not only has the papilloma itself been 
localized, but the duct filled with blood leading to the surface of the nipple, 
could be readilv followed throughout its course. 

It is important to emphasize in this connection that minute papillomata 
may fail to cast a shadow. It is very important, when attempting to localize 
these small lesions, to reduce the intensity of the light to a minimum. The 
most common error that is made and one that leads to a failure to localize 
the small lesions is over-illumination. This error is especially likely to occur 
when the small lesion is situated close to the surface of the breast. 

If a local excision is to be performed, it is important to mark the skin 
directly overlying the opacity with indelible ink or with silver nitrate. This 
procedure must be carried out while the patient is lying in the same position 
in which she is to lie when the tumor is to be excised. These precautions 
greatly facilitate the surgical procedure. In rare cases, neither palpation nor 
transillumination reveals the site of the lesion. In two such examples the 
lesion proved to be very early duct carcinomata. No tumor could be felt on 
palpation and the transillumination findings were negative. Both lesions were 
of microscopical dimensions. 

Multiple Papillomata . — Whereas in most cases a hemorrhagic discharge 
from the nipple is caused by a single localized and circumscribed- lesion, the 
underlying cause in some cases consists of a diffuse pathological process with 
numerous minute papillomata in dilated ducts. Although the association of 
multiple papillomata with a hemorrliagic discharge from the nipple has been 
previously recognized, a clinical differentiation of these cases from those in 
which a single lesion is the causative factor has not heretofore been possible. 
Tills group of cases presents an important therapeutic problem. Ivnoflach 
and Urbaiff- advise a complete mastectomy in this group as against a local 
excision in the other group. Their procedure consists in local excision of 
the suspected area, and, if the microscopic examination of the excised speci- 
men indicates a diffuse process, a second operation is performed and the 
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entire breast is removed. This double procedure is necessitated by the inabil- 
ity to diiferentiate clinically between cases of single and multiple lesions. 
These authors report three cases in which local excision alone failed to stop 
the bleeding from the nipple, one case requiring a second operation. They 
warn against a too narrow excision because of the danger of leaving patho- 
logical tissue in the breast. Transilluniination of the breast in these cases 
presents a striking picture consisting of multiple small opacities throughout 
the affected breast and sometimes also in the opposite breast. The opacities 
are intense, discrete, and localized. Adair^ has found transillumination a 
valuable aid in the diagnosis and treatment of this group of cases. 



Fig 4 — Multiple opacities seen on transillumination of a breast containing 

several papillomata 

It is important to emphasize that when the discharge from the nipple is 
not distinctly haemorrhagic, localization by transillumination is often 
impossible. 

SUMMARY ANP CONCLUSIONS 

1 Transillumination is a practical aid in the differential diagnosis of 
pathological conditions in the breast. 

2 Different tissues display varying degrees of translucence. Fat is highly 
translucent. Fibrous tissue is less so. Epithelial and fibro-epithelial masses 
are opaque and blood is intensely opaque. 

3. Tiansillumination enables a more accurate estimate of the physical 
nature of a tumor than can be gained by inspection and palpation alone. This 
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information, correlated with a careful history and with the physical findings 
enable a more accurate judgment of the underlying pathological process than 
can be gained without the use of this method. 

4. The normal breast presents marked variations on transillumination 
depending upon the relative content of fat, fibrous tissue and epithe- 
lial elements. 

5. Three important technical details, to a large extent, determine the 
success or failure of this method, (i) The room in which the examination 
is performed must be totall}’' dark. (2) When examining small lesions the 
intensity of the light must be reduced and the faintest shadow must be inter- 
preted as positive. (3) In examining certain breast lesions (Schimmelbush 
disease) the intensity of the light must be markedly increased. 

6. Solid tumors are opaque to transillumination. The opacity lacks the 
intensity of the shadow cast by blood. The character of the opacity in itself 
does not permit of a diflerentiation between benign and malignant tumors. 

7. Cysts containing clear fluid are translucent. This finding may be of 
considerable aid in differentiating between carcinoma and tense, deeply seated 
C3'sts which present the clinical features of solid masses. 

S. The intense opacity of blood is one of the most characteristic and 
important findings in the transillumination of different tissues. 

9. Traumatic hjematoma presents a specific and characteristic appearance 
on transillumination. The opacity is intense, uneven and irregular in outline. 
When the lesion is examined at repeated intervals the opacity diminishes in 
its extent and intensity and finally disappears as the blood pigments are 
absorbed. This finding may be of considerable importance in differentiating 
this lesion from carcinoma especially when traumatic haematoma is accom- 
panied by skin adherence. 

10. Intrac^'stic and duct papilloma associated with a haemorrhagic dis- 
charge from the nipple, present a characteristic appearance on transillumina- 
tion. The opacity is intense, uniform and sharply circumscribed. 

11. Transillumination is especially helpful in cases presenting a hsemor- 
rhagic discharge from the nipple in which no tumor can be palpated in the 
underlying breast. In this group of cases transillumination may constitute 
the onl}^ available method of localizing the lesion and indicating the site for 
surgical removal. 

12. A liEemorrhagic discharge from the nipple may be associated with a 
single papilloma or with multiple papillomata. Multiple papillomata (with 
the exception of microscopical lesions) present multiple opacities. Trans- 
illumination is therefore of considerable aid in determining the extent of 
the disease in the underlying breast and constitutes the only non-operative 
means of differentiating between single or multiple lesions. This determina- 
tion is of special importance from a therapeutic standpoint in indicating the 
extent of the surgical procedure. 

13- The practical importance of differentiating between single and mul- 
tiple papillomata is emphasized by those examples in which the local removal 
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of a duct papilloma has been followed by further bleeding from the nipple. 
Subsequent transillumination in these cases has revealed the fact that only 
one of numerous papillomata had been removed. 

14. Transillumination is a simple procedure and a valuable aid in the 
interpretation of pathological conditions in the mammary gland. Its use is 
recommended in the routine examination of the breast. 
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BORDER-LINE BREAST TUMORS* 

By Joseph Colt Bloodgood, M.D. 

OF Baltimore, jVId. 

nio\i THE snioicAL I’ATiioi.oaiCAi. mioiiATonv of the Johns hoi’kins universitv and hospital 

This term seems to have been employed to define a lesion of the breast 
difficult to diagnose either clinically, or from its gross appearance, or from 
repeated microscopic studies, by a number of pathologists. In the great 
majority of cases the first diagnosis by the majority of the examiners has 
been malignant, yet the follow-up demonstrated that the lesion was benign. 

These border-line tumors can be classified first into four main groups : 
(i) Clinicall}- malignant, microscopicall}^ benign. (2) Gross picture malig- 
nant, microscopic picture benign. (3) Gross picture benign, microscopic 
picture malignant. (4) The largest group. Here, in the first instance, the 
first microscopic diagnosis was malignant. When the section is submitted 
to a number of pathologists, the majority favor the diagnosis of malignancy, 
but subsequent events and restudy all prove that the lesion is benign. 

These border-line tumors of the breast were very rare between 1890 and 
1900, because the majority of women with lumps in the breasts delayed one 
year or more. In this period the majority of examples of chronic cystic 
mastitis spontaneously disappeared, as did some examples of galactocele, 
chronic lactation mastitis, and traumatic mastitis. Malignant tumors assumed 
not only the clinical picture of malignancy, but the positive microscopic 
characteristics of fully developed carcinoma of various types. In each decade, 
as the duration of the lump observed by the patient grows less, the relative 
frequency of the border-line tumor increases. But there are other factors, 
and Velpeau called attention to this in the second edition of his book on 
tumors of the breast. In the first edition all the diagnoses by Velpeau were 
based upon the clinical picture and the gross appearance. The microscope 
was employed more and more frequently after the publication of the first 
edition. In the second edition of his book this great French surgical patholo- 
gist stated that the microscope has been of little or no value to him, because 
the pathologist looking through the microscope diagnosed cancer when Vel- 
peau was confident, from his vast clinical and gross experience, that the lesion 
was not cancer ; and diagnosed benign when he was certain that the lesion was 
malignant. Velpeau did not live to learn the value of cellular pathology as 
discovered by Virchow, not to know how to explain the different interpreta- 
tions between his own and this pioneer group of microscopic pathologists. 
More than sixty years later Welch, in making a tour of the United States, 
observed the same differences of opinion between the surgeon of large 
experience and training in the clinical and naked-eye diagnosis of tumors, and 
the young and inexperienced pathologists but recently called upon to diagnose 
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with the microscope material fresh from the operating room, either from 
immediate frozen sections or later permanent sections. (Professor William 
H. Welch, of the Pathological Department of Johns Hopkins University, 
confirmed Velpeau’s statement made in about 1850.) The pathologist was 
usually incorrect. But when a pathologist of Welch’s experience in the 
microscopic diagnosis of tumors and a surgeon of an equal experience, as 
William S. Halsted, conferred on a breast tumor, the clinical and naked-eye 
diagnosis of Halsted usually agreed with the microscopic diagnosis of Welch. 
Our records show that in every clinic, when the material from the operating 
room was sent to the pathological department and this department was not 
in the hands of specially trained pathologists, there was a great difference 
of opinion between the diagnosis of the operator and the microscopic diag- 
nosis of the pathological department. This factor, therefore, influences the 
relative number of border-line cases. 

I shall describe here a typical border-line case of breast tumor which was 

reported in Halsted’s first article on the 
results of his operation for cancer of the 
breast in 1895, as cancer of the breast cured 
b}'^ operation. We are now convinced that 
this case was a chronic lactation mastitis 
abscess. The patient is living and free from 
disease today. 

Case I. — Pathol. No. 228. (Fig. 1.) Date, 
1894. In brief, this patient entered Johns Hopkins 
Hospital with a tumor of the right breast of a few 
weeks’ duration. She was nursing a child of four 
months of age, from both breasts. Milk was com- 
Fig. I. — Case I. Pathol. No. 228. ing from both nipples. There were none of the 

Section of wall of chronic lactation 

mastitis abscess. Diagnosed cancer in symptoms of acute abscess. There was no fever. 

U ^tell,^n™‘’recur?encf \°o"day.'^^Se’r\‘lxt On palpation, the tumor fluctuated. It was a tumor 

page 236. tj^a,t occupied more than a hemisphere. It was 

visible. I took the history, made the examination and assisted Dr. J. M. T. Finney at 
the operation. 

Neither Doctor Finney nor myself at that time had had much experience with 
tumors of the breast. We both thought it was an abscess. In cutting down upon it to 
drain it we passed through normal skin and fat; then a zone of breast tissue from which 
milk flowed, and then a zone of breast tissue that looked different from the first zone and 
from the surface of which no milk exuded ; then came a very thin zone like granulation 
tissue. The material filling the cavity did not resemble pyogenic pus, still called laudable 
pus in those days; it was very much thinner, resembling the thinnest kind of skimmed 
milk. It is quite possible it was milk and not pus. But no examinations were made, 
unfortunately, either chemical, bacteriologic or microscopic, of this fluid. On the other 
hand, it did not have the appearance of the so-called cold tubercular abscess. The char- 
acter of the fluid made such an impression upon us that that Doctor Finney excised the 
wall of this cavity and closed the wound. Within a few days Doctor Welch examined 
the sections (Fig. i) and was inclined to the diagnosis of adenocarcinoma in a lactating 
breast. Doctor Halsted agreed with this microscopic diagnosis and performed the com- 
plete operation for cancer. The glands in the axilla were not involved. Some three 

236 




BORDER-LINE BREAST TUMORS, 

years later a nodule like a skin metastasis developed on the arm. This was excised and 
found to be microscopically a fibroma. The patient had a number of children after this 
operation; nursed them without difficulty. She was followed for more than twenty-five 
years. This section was one of a number which I submitted in 1915 to a group of the 
most experienced and traiiied pathologists in this country. At that date the majority 
diagnosed cancer or “suspicious of cancer,” or adenocarcinoma. 

This is the best example of a border-line breast tumor, and allows us to 
give the evidence which justifies the conclusion that the microscopic diagnosis 
in the original was incorrect, and that this patient’s breast could have been 
saved. Toda}’-, properl)'’ trained surgical pathologists would be able to recog- 
nize at the biopsy at exploratory incision, the distinct benignancy of the 
lesion, because clinically and even in the gross, the picture was unusual. In 
the first place, cancer cysts during lactation are possible. The history of the 
cancer cyst would undoubtedly be identical with this chronic lactation abscess 





Fig. 2. — Case II. Pathol. No. 1734. Non- Fic. 3. — Case III. Pathol. No. 26650. Sec- 

e'lcapsulated cystic adenoma. Largely solid large- tion from wall of blue-domed cyst; large, solid 

duct adenoma. Diagnosed cancer at Johns Hop- duct-adenoma resembling Fig. 2. Diagnosed by 

bins in 1897. The patient lived sixteen years with- Bloodgood at St. Agnes Hospital, benign. Cyst 

out recurrence. See text page 242. removed. No recurrence in 1930. See te.xt 

page 243. 

or galactocele. Both would be slowly growing, more or less painless tumors. 
Both would give fluctuation on palpation. In both instances there would 
necessarily be no change in the production of milk. Up to the present time, 
in my experience, the contents of a cancer cyst have either been bloody, or 
thick, grumous material. On one occasion it was smoky. Never have we 
recorded pus of the pyogenic or tubercular type, or milk-like contents. In one 
instance the contents of the cancer cyst has been smoky, and the operator made 
the diagnosis of a benign cyst and neglected the check of a frozen section. 
But the section of every cancer cyst recorded in the laboratory is typical of 
cancer and entirely diflferent from the section of Pathol. No. 228. (Fig'- i-) 
As a positive proof that Pathol. No. 228 is chronic inflammation in a 
lactating breast and not cancer, we have sections from a few cases of typical, 
clinically, lactation mastitis abscess. The surgeon in the operating room 
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incised the abscess and for the first time excised a piece of its wall, because 
there had just been introduced in his hospital a pathological department for 
the microscopic study of tissues removed in the operating room. He sent 
this tissue to the laboratory not because he wished it diagnosed, but because 
he wanted to obey the new rule of the hospital. 'To his surprise, in a few 
days he was informed that it was a cancer cyst, that the sections of the wall 
of this abscess showed undoubted cancer. As these operators were older 
surgeons of accumulated clinical experience in naked-eye diagnosis, they 
refused to accept this diagnosis and submitted the sections to a number of 
more experienced microscopic pathologists. They finally accepted the diag- 
nosis of the minority group, of benign chronic lactation mastitis. These 
patients have been followed for years. None have developed malignancy 
in this or the other breast. In the past ten years no such example of an 



Fig. 4 .- — Case IV. Pathol. No. 42770. Sec- Fic. 5. — Case IV. Pathol. No. 42770. I.ow- 
tion of non-encapsulated solid and cystic area power photomicrograph from solid area near 
of breast. (Doctor Cullen’s case.) This area Fig. 4. Suggests cancer. For high-power see 
suggests benign solid adenoma and papillary Fig. 6. 
cystadenoma. For more suspicious areas in the 
same case, see Figs, s and 6. 

abscess in a lactating breast has been diagnosed clinically or in the gross, or 
from a section, to be malignant. I am inclined to think that this group, in 
which there is a definite abscess in the chronic lactation mastitis, will give 
no further trouble. Nevertheless, we must teach this to our students, sur- 
geons must bear it in mind, and pathologists assuming the responsibility of 
frozen-section diagnosis in the operating room must remember that in the 
past some experienced pathologists have made the mistake of seeing cancer 
in the wall of an abscess in a lactating breast. As these abscesses are becom- 
ing very rare, because we now know how to instruct the nursing mother to 
keep the nipple clean and free from infection, one may appear suddenly in 
any clinic, the operator may not know that an abscess in a tumor of the breast 
excludes cancer, and the pathologist may not have seen the remarkable epi- 
thelial changes in lactating breasts the seat of inflammation, acute or chronic. 
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Chronic Lactation Mastitis Without Pus Formation, zvith the Gross and 
Microscopic Appearance of Cancer. — My associate, Dr. L. Clarence Cohn, will 
soon publish his recent studies of this group. He finds twenty examples in 
more than 75 per cent, of which the benign inflammatory tumor has been 
diagnosed cancer either because, clinically, there was retraction of the nipple 
or dimpling of the skin, or because it had the naked-eye appearance of cancer 
at exploration, or because the frozen or the permanent section was difficult 
to distinguish from cancer. These cases are found in the records from the 
earliest years to the most recent months. If the sections of these twenty 
tumors are studied, you will find a microscopic picture much more difficult 
to differentiate from cancer than the sections of the fully developed abscess 
wall. In spite of the fact that these inflammatory lesions of the lactating 
breast are growing relatively less frequent, we should teach our students and 
the operating surgeons 
and the pathologists 
throughout the country 
the importance of this 
group and the necessit}^ of 
preparation for this diag- 
nosis. I shall refer con- 
stantly to this point. 

When the incidence of 
cancer dropped from 80 
per cent, to 17 per cent, 
in the entire group, and 
the actual proportion of 
malignant tumors a t 
operation has fallen from 
80 to 50 per cent., the 
necessity of microscopic 
diagnosis from frozen 
sections increases, and 
the number of tumors 
difficult to recognize even 
with the microscope increases. Every pathologist responsible for the frozen- 
section diagnosis in the operating room should constantly restudy sections of 
chronic lactation mastitis which have been verified as benign and all his other 
border-line tumors. The object of this paper is to bring this about. 

Chronic lactation mastitis, like tubercular mastitis, and even traumatic 
mastitis, begins as an area of induration in some part of the breast. The 
size varies with the duration of the lesion ; it is usually a single lesion and 
not bilateral. The area does not palpate at all differently from an area of 
scirrhous carcinoma, and there is a type of cancer of the breast that, clinically, 
is practically identical with mastitis. Therefore the differential diagnosis 
must be made at biops3^ 



Fig. 6. — Case IV. Pathol. No. 42770. High-power area shown in 
Fig. s. See text pages 247 and 248. 
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After writing up to this point and having before me the great mass of 
material of this group of border-line tumors, I find it impossible within the 
space assigned to me to cover the ground in the systematic manner I hoped 
to do. This must be left to a later monograph. 

I am, therefore, taking the liberty of making this paper an introduction to 
the monograph. The entire staff of the Surgical Pathological Laboratory 

have taken up the subject 
of breast tumors, and I 
hope this investigation 
will be finished, so that 
the most important con- 
clusions can be sum- 
marized in the final word 
on border-line tumors. 
At the present moment 
I have the evidence to 




show that family physi- 
cians, surgeons and 
pathologists throughout 
this country, in every 
locality in which women 
are learning the correct 
facts in regard to breast 
lesions, are encountering 



Tic 7 — Case V Pathol No 42546 Photograph of gross 
specimen showing cystic and solid areas in a non encapsulated 
palpable tumor in the breast, clinically benign For photomicro- 
gr.aphs of this see Figs 8 , 9 at>d 10 


more difficulty in the in- 
creasing number of pa- 
tients who seek an ex- 
amination for pain, dis- 
charge from the nipple, 
slight irritation of the 
nipple, and an indefinite 
lump. When the inci- 
dence of cancer is 17 per 
cent, and the operative 
group of definite 

tumors 35 

cent., of which more 
than one-half prove to 
be benign, and the group 


which should not be operated upon 65 per cent, or more, the difficulties of 
distinguishing the benign condition for which operation is not indicated reach 


their height. 

The second and perhaps greater dilemma is when this early tumor is 
explored. Definite benign lesions, instead of being 20 per cent, as they were 
twenty-five years ago, have increased to 50 per cent., and there is an increasing 
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number of non-encapsnlated tumors of various types that are difficult to 
distinguish from cancer even in the frozen section. 

In examining the breast, we run a greater risk of overlooking malignant 
disease in its earliest and most curable stage. At the operation we have to 
decide so frequently between the danger of an incomplete operation for cancer 
and the unnecessary mutilation of removal of the breast for innocent lesions. 

What is the evidence to justify the conclusion that the majority of these 
border-line tumors are benign even when the major opinion of the patholo- 
gists to Avhom the sections have been referred is that it is malignant? If we 
take the border-line tumors recorded in every group, whether benign or 
malignant, and place them together, we will observe that the only evidence of 
cancer is an occasional cancer in the one breast left behind, or in the breast 
from which the l)order-line tumor has been removed, and the per cent, of 
such instances is not more than the risk of cancer incurred by any woman of 



Fig. 8. — Case V. Pathol. No. 42546. Benign Fig. g. — Case V. Pathol. No; 42546. Low- 
cystic-adenomatous area near the wall of the cyst power solid area some distance from the cyst 
shown in Fig. 7. shown in Fig. 7, having gross appearance of 

cancer. See Fig. 10. 

equal age over the same period of time. In none of the border-line tumors 
have the glands shown metastasis. In 1915, when the border-line tumors 
were separated from the malignant group, the per cent, of five-year cures 
after the complete operation for cancer in which the axillary glands, micro- 
scopically, showed no metastasis, dropped from 85 per cent, to 70 per cent. 

This border-line group has always exaggerated the operative cures of 
cancer of the breast, and this is encouraging many surgeons in recent years 
to use radiation of the breast after biopsy. 

The border-line tumors have given the evidence that it is not dangerous 
to excise a breast tumor, refer it to a pathologist for microscopic diagnosis, 
and then, some weeks or months later, to perform the complete operation 
for cancer. 

It seems best now to give a few specially selected cases with illu.strations, 
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with few exceptions, including the microscopic pictures. Only those in which 
the interval after operation is five years or more will be included. 

Case II.— (Fig. 2.) Observed in 1897. Pathol. No. 1734. In 1897 Doctor Halsted 
explored this distinctly palpable tumor in a woman aged forty-six, in which the small 
tumor beneath the right nipple had been present two years. There were no clinical signs 
of cancer. At the exploration the tumor was a non-encapsulated area containing a few 
cysts, a few dilated ducts from which could be expressed milk and brownish fluid, 
although there had been no discharge from the nipple. It is to be remembered that 
Halsted was a remarkable surgical pathologist. The tumor did not impress him as cancer, 
and a frozen section which was rarely made at that date was interpreted as benign. 
Later, after a careful study of the permanent sections, the diagnosis of adenocarcinoma 
was made and the complete operation was performed. This patient was followed for 
sixteen years to the age of sixty-two, and the letter addressed to the patient was returned 

marked “lost.” Her physician 
wrote to me that he had lost 
track of the patient. 

This observation was 
almost unique among 
the group of tumors 
in H a 1 s t e d ’ s clinic 
previous to 1900. Remem- 
ber, the tumor had been 
present two years and was 
still clinically benign, which 
is always, even today, 
evidence in favor of 
benignancy. Between 1897 
and 192 L ‘ . twenty-four 
years, we recalled in the 
laboratory eighteen ex- 
a m p 1 e s of non-encapsu- 
lated cystic adenoma simi- 
lar to this case illustrated 
in Fig. 2. All of them 
were ultimately subjected to the complete operation for cancer. In none of 
the cases were the glands involved ; not one has died of cancer. I have re- 
ported them in the Archives of Surgery in November, 1921. When the 
section shown in Fig. i was submitted to pathologists in many cities in ipiS- 
in over 60 per cent, the diagnosis was adenocarcinoma, and all advised the 
complete operation for cancer. In spite of this there is not a single example 
in our laboratory of a tumor of the breast in which the glands were involved, 
or one in which the patient has ultimately died of cancer, with a microscopic 
appearance resembling Pathol. No. 1734.* (Fig. 2.) As this section is 
given out in the examinations students find great difficulty in distinguishing 
it from cancer of the comedo-adenocarcinoma type. It is our be st example, 

* Fig. 60, page 503, in the Archives of Surgery, loc. cit. 
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Fig. 10. — Case V. Pathol. No 42546- High power of 
area shown in Fig. 9, interpreted by the operator. Doctor 
Cohn, as cancer. Complete operation perfoimed. Glands not 
involved. Pathologists disagree. 



BORDER-LINE BREAST TUMORS 




during these forty years, of a border-line tumor. The more familiar one is 
with the varying microscopic pictures of chronic cystic mastitis, the less diffi- 
cult it is to recognize malignancy. But this picture, which is not unlike that 
seen in a lactating adenoma, is rare in any example of chronic cystic mastitis. 
It is not a common finding in the breast tissue surrounding a blue-domed 
cyst. (See Fig. 3, 

Pathol. 26650.) 

Case III. — ''Eig. .3.) 

Observed in 1920. Pathol Jf 

No. 26650. This photomicro- 

graph of an area of chronic 

cystic mastitis is taken from 

the wall of a blue-domed cyst 

removed in 1920, ten years ^ ^ 

ago. The patient has had ‘ ' 

no recurrence in either k 

breast since then, in spite /* - • < 

of the fact that there is i ^ H 

every evidence that the tissue j’ t. '■ ^ 

pictured in Fig. 3 was in .• ' , . ‘ A*' 

the remaining breast. When •Ij' ' 

I examined this patient a \ ' • r 

few days before the opera- / '1 ’ '* ,' .'■'^'4 

tion, she had accidentally felt V v \ ^ 

a lump four days before. V v . 1 

Her attention was called to 

it when she struck her 

breast. Palpation of both 

breasts showed no evidence j/' ’ t 'i* ' 

of chronic cystic mastitis. ^ * • ', 

The breasts were not shotty, / * \ 

nor lumpy. There was no / ^ \ 

other tumor in this right f ^ ‘ ^ t I.' , , 

breast nor in the other / T ’ § V^' .* ^ ^ 

breast. It belonged to the ! ' . . 

group of a definite single ) ‘ -T 

tumor in one breast. The ( . ' ' * 

tumor was spherical, the size t 

of a silver dollar, in the \ ** 

middle zone of the upper \ ^ ^ ^ ^ '** 

hemisphere, extending a 

little below the nipple. It Fig. h. — S ee text page 248. Case VI. Pathol. No. 43014. 

„ „ , , , , Photograph of gross section of breast tumor clinically malignant, 

was freely movable and Operation complete for cancer. Note the thin-walled cyst to the 
fluctuated. It was diagnosed and the thick-walled to the right. For sections see Figs. 

. 12 and 13. 

a cyst, ihe woman was un- 
married, aged fiftj% and still menstruating. If this patient were examined today and the 
breast transilluminated, we would have seen no shadow and we could have made a 
pretty positive diagnosis of a benign tumor, because no tumor of that size, if solid, 
would transilluminate clear, and no cyst containing blood or thick, grumous material, 
would transilluminate clear. When I explored the tumor I exposed a typical blue- 
domed cyst beneath the subcutaneous fat. When opened it contained slightlj' cloudy 
fluid ; the wall was smooth and thin. In excising it, the breast looked normal. We 
could not recognize, with the naked eye, what the microscope showed in Fig. 3. The 






Fig. II. — See text page 248. Case VI. Pathol. No. 43014. 
Photograph of gross section of breast tumor clinically malignant. 
Operation complete for cancer. Note the thin-walled cyst to the 
left and the thick-walled to the right. For sections see Figs. 
12 and 13. 
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breast was largely fibrous and fatty. There was a second blue-domed cyst no larger 
than the end of the finger. In cutting out some of the breast tissue containing the two 
cysts, we exposed no dilated ducts as we cut through the breast tissue beneath the 
nipple, nor could we express from the normal ducts any material. On the gross 



Fig. 12 . — Case VI. Pathol. No. 43014. Low-povver photomicrograph of thin-walled cyst 
shown in Fig. 11. Diagnosed (Bloodgood) benign. 


pathology alone, nothing more was done, although the woman was fifty and unmarried. 
The microscopic study revealed that the cyst had no epithelial lining, but in the zone 
of breast there was evidence of fully developed chronic cystic mastitis in which these 
large, solid duct adenomas shown in Fig. 3 predominated. 

This section has also been shown to a number of pathologists. In recent years the 
number who agree to its benignancy is increasing, but there is still a large minority 
who would advise at least the removal of the breast from such a frozen section. 



Fig. 13. — Case VI. Pathol. No. 43014, Low-power photomicrograph of thick- 
walled cyst shown in Fig. ii. Diagnosed (Bloodgood) benign. (Thirty-eight pathol- 
ogists diagnosed it malignant, thirteen benign.) See text page 24S. 


In 1921, when I studied 210 cases of single and multiple blue-domed cysts, 
there were, in less than 10 per cent, of the cases, microscopic pictures similar 

to that shown in Fig. 3.* 

Among these 210 cases of blue-domed cysts, only in a very few was the 
* Pathol. No. 26650, illustrated in the Archives of Surgery on page 502, Fig. 59 - 

244 



BOKDliR-LTNE BREAST TUiMORS 


cdinjilc'lc i»])eralion jK-rfoniicd hecause of frozen sections made at the time of 
the operation. When tite breast was completely removed on exploring the 
bine-domed cyst, it was because the operator was of the opinion that the 
removal of the breast jirotccted this jiaticnt from cancer. Statistical studies 
show that chronic cystic mastitis is practically always a bilateral condition, 
although the clinical evidence at the lime of the first examination showed that 
it was present in one breast only, d'o be logical, therefore, one should remove 
both breasts. Or, again, the operator removed the breast to save the patient 
from a second operation for a new cy.st. I have followed more than one 
hundred jxitients from whom we have removed a blue-domed cyst from one 
breast. Xonc have developed cancer. It is now more than thirty years since 
the first case was observed. Less than lo per cent, have had second operations 
because of the appearance of a new blue-domed cyst, but in the majority of 
cases the new c}'st has appeared in _ 

the breast not jireviously involved. 

So that removal of the breast when 
one explores a blue-domed cyst is 
not logical — one should remove both 
breasts. The conclusions I made in 
the Archives of Surgery for Novem- 








' 't 


Fig. 14. — C.ise Vll. Pathol. No. 25517. See 
text page 248. Iligh-powe^ of thick-walled cyst, 
' ' II and 13. Ex- 

ago. No recurrence 


ber, 1921, on 210 cases is true today, fcT -- •-*..*^* 
nine years later, during which period h? 
we have had an almost equal number 
of new cases; and, in addition, when 
the blue-domed cyst is clinically a 
multiple tumor, we rarely operate at 
all or we explore one tumor to make 
the diagnosis positive. In recent arti- 
cles since 1921 I have given further 

evidence to justify non-interference breasf’se™n‘yea^rra, 

when there are multiple tumors of Pathologists differ as to malignancy. 

the cystic type in one or both breasts, that there is no indication to remove 
the breast when one finds at exploration one or more blue-domed cysts. But 
it is a good plan to make frozen sections of the wall so as to become familiar 
with the varying microscopic pictures. One, however, runs a greater risk, if 
frozen sections are made of the wall of a blue-domed cyst, of finding pictures 
which will influence one to be suspicious of cancer and lead one to the radical 
operation for cancer. 

Cancer and Chronic Cystic Mastitis . — In 1906* I made a report on the 
type of chronic cystic mastitis which was even then known in the literature 
as Schimmelbusch’s or Reclus’ disease. These two authorities had published 
before 1900. None of us had many cases. As far as I can make out, Velpeau 
and Billroth, Paget and Warren, and other pathologists of the period before 
1890 had either not seen, or had overlooked this type of chronic cystic mastitis 
in which the single or multiple larger blue-domed cysts are rarely present. 

* Surgery, Gynecology and Obstetrics, vol. iii, page 721, December, 1906. 
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These three contributions represented the beginning of intensive microscopic 
studies of lesions of the breast, because the modern surgery of the breast 
began in 1890. 

There is ample evidence to prove that the conclusions of Schimnielbusch 
and Reclus. that this diffuse, non-encapsulated, C3^stic adenoma or papillary 
cystadenoma of the breast -ivas pre~caiicerous, or associated with cancer in 50 
per cent, of the cases, was due to the fact that it was difficult to differentiate 
in these early years between certain types of carcinoma and chronic cystic 
mastitis. It was repeating Velpeau’s experience, who found that the young 
and not as yet experienced pathologists were making a microscopic diagnosis 
of cancer in lesions which he knew, from his vast clinical experience, were 
not cancer. I made the same mistake in 1906. Every case reported there 
either as malignant or suspicious of cancer proved, on further study, not to be 
cancer. The first case of Schimmelbusch’s disease observed in Johns Hopkins 
Hospital was operated on by Halsted for cancer in 1892, clearly described 
in the gross and microscopic picture by Welch, but the glands were not 
involved and the patient is living today, thirty-eight years after operation. I 
described this lesion clinically and the gross and microscopic appearance in 
1899. The case was identical with that described by Welch seven years before. 

I removed the breast, because everywhere I found these minute cysts filled 
with fluid or granular material, dilated ducts filled with pastille material. In 
spite of the conservative operation, the patient lived ten years and during this 
time had disappearing tumors in the remaining breast, and slight discharge , 
from the nipple, but refused to return for operation. 

In 1901 Doctor Finney removed the left breast with a typical example of 
diffuse Schimmelbusch’s or Reclus’ disease. The painting of the specimen by 
Horn* is the best illustration in the literature up to date. An area in this 
breast was at first diagnosed adenocarcinoma and was used as an argument 
in favor of a close relationship between this variety of chronic cystic mastitis 
and cancer in my paper in igo 6 . But this patient lived nineteen years without 
recurrence. One other case, reported at that time, diagnosed cancer, in which 
the breast was first removed followed by the complete operation for cancer 
after the microscopic stud}-^, lived seventeen years. 

Our studies of chronic cystic mastitis and its possible relation to cancer 
have continued since the publication in the Archives of Surgery in 1921, and 
at the present time confirm the statements made there. Doctors Copeland 
and Geschickter, in the Surgical Pathological Laboratory, with the aid of the 
Garvan Chemical Foundation, and the Bloodgood Research Fund, are making 
a restudy of the entire breast material, and up to the present have found no 
evidence to retract any statement previousl)'- made in the literature by me 
since 1921. There is no doubt that, microscopically, various stages of chronic 
cystic mastitis, encapsulated and non-encapsulated cystic adenoma, old fibro- 
adenoma, rapidly growing intracanalicular myxoma, all forms of tubercular 
and pyogenic mastitis, and c hanges in the breast after recent injury, must be 

* Archives of Surgery, he. ciL, page 468, Fig. 23. 
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looked upon as border-line breast lesions, because many well-trained pathol- 
ogists. when confronted with the microscopic picture either in frozen sections 
in the operating room, or later in permanent sections, arc inclined to the 
diagnosis of malignancy and advise at least the removal of the breast. In 
1915 I submitted a large number of such cases to pathologists in a number of 
cities, and in not a single instance was there a uniform diagnosis, and on the 
whole, the majority favored the conclusion that the breast lesion was micro- 
scopically cancer or susj)icious of cancer and advised the removal of the breast, 
or the comjdcte ojieration for cancer. All these patients on whom the pathol- 
ogists disagreed in 1915. fifteen years ago. are either living today with no 
evidence of cancer, or have died in the interval of other causes without evi- 
dence of cancer. 

Fortunately the delay in linishitig this paper allows me to review briefly 
the recent pathological gathering in the Surgical Pathological Laboratory of 
the Johns Hopkins Hospital. 

During two days of morning and afternoon sessions, over fifty surgical 
pathologists interested in frozen sections in the operating room reviewed 
sections of eleven breast lesions. In our opinion ten were benign and one 
was malignant. However, on eveiy case, except a distinctly benign adenoma 
of the breast, there was disagreement. When we compare the results in 1930 
with those in 1915, we can make this statement: In 1915 the majority diag- 
nosed malignant; in 1913 the majority diagnosed benign. 

Illuslratk’c Cases . — Cask I. — Pathol. No. 228. (Fig. i.) Wall of a chronic lacta- 
tion mastitis abscess diagnosed at Johns Hopkins in 1894 carcinoma. At the pathological 
conference in 1915, the majority favored carcinoma. In 1930 the minority favored 
carcinoma. Living today, no recurrence. 

Case II. — Pathol. No. 1734. (Fig. 2.) Diagnosis at Johns Hopkins in 1897, adeno- 
carcinoma. First removal of non-encapsulatcd area of cystic adenoma. Permanent sec- 
tions diagnosed adenocarcinoma. Complete operation — no metastasis to glands. Patient 
lived free from recurrence fifteen 3'ears. ^Majority diagnosis in 1915, malignant; in 
1930, benign. 

Case III. — Pathol. No. 26650. (Fig. 3.) (See page 237.) This section is from 
the wall of a blue-domed cyst which I removed in 1920, ten years ago. This section was 
found later in the laboratorj' and was diagnosed benign. Remember onlj'- the cyst and 
a zone of breast were excised. At the present date (1930) the patient is well and both 
breasts are normal. In these ten years this section has been shown to many pathologists. 
The majority diagnosed it malignant. 

It was not submitted to the group in 1930 as we did not have enough tissue to make 
fifty sections. 

Those interested in border-line tumors are referred to my article in the 
Archives of Surgery for 1921 which contains a number of microscopic illustra- 
tions, the majority of which have been diagnosed malignant by a varying per 
cent, of pathologists. But in the ten years since that article was written none 
of these patients have exhibited any signs of cancer, whether the operation 
was excision of the tumor, or the breast, or the complete operation for cancer. 

Illustrative Cases Studied by Fifty or More Pathologists at the Meeting in the 
Surgical Pathological Laboratory in June, 1930 . — Case IV. — Pathol. No. 42770. (Figs. 
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4, 5 and 6.) The actual sections were examined at the same time by the visiting pathol- 
ogists in June, 1930. Twenty-two voted benign, twenty-five malignant. This patient was 
operated upon by my colleague. Dr. Thomas S. Cullen, at the Church Home and Infirmary 
Hospital. The adult patient had a single tumor, clinically benign. When explored, it 
was a non-encapsulated area in the breast containing solid areas and of a gross appearance 
not suggesting scirrhous carcinoma. As the frozen section was interpreted differently by 
Doctor Cullen and his associates, the tumor only was removed and the sections referred 
to me that day. The area shown in Fig. 4 is the type of solid adenoma or papillary 
cystadenoma, non-malignant. The majority of the tumor had this picture. In another 
area cysts predominated. Fig. 5 is a low-power and Fig. 6 a high-power photomicrograph 
of solid areas which in my opinion should be interpreted as malignant. All of the workers 
in the Surgical Pathological Laboratory agreed with this. Doctor Cullen performed 
the complete operation for cancer. Careful examination of the glands in the axilla 
showed no metastasis. Some of the pathologists made these statements : The tumor is 
benign, remove the tumor only. The nomenclature of the benign tumors varied — duct 
adenoma, benign c3'stadenoma ; benign cyst adenoma with chronic mastitis. The majority 
of those who diagnosed the lesion benign advised the removal of the tumor onljs two, 
the removal of the breast. Among those who diagnosed malignancy, all who advised 
operation advised the complete operation. One diagnosis was suspicious of malignancy, 
and the advice was to remove the tumor and carefully watch the patient. 

In the discussion, I am convinced, everyone looked upon this case as very difficult to 
diagnose. I was surprised that so many — twent3^-two out of twenty-five — concluded that 
the tumor was benign and suggested that the tumor only be removed. 

Case V. — Pathol. No. 42546. (Figs. 7, 8, 9 and 10.) In this case my associate. 
Dr. L. Clarence Cohn, explored the tumor because it was clinically distinctly benign. 
When he removed it (Fig. 7) there was a small blue-domed cyst surrounded by a few 
other minute cysts. A short distance from the larger cyst there was a zone of breast 
that impressed him as suspicious of malignancy. Fig. 8 is a frozen section from the 
cystic area and shows no evidence of malignancy. Fig. 9 is a low-power, and Fig. 10 a 
high-power photomicrograph of the solid area of breast tissue 'which Doctor Cohn, 
and the surgical pathologist at St. Agnes Hospital, interpreted as malignant and per- 
formed at once the complete operation for cancer. 

These sections should be compared with Figs. 5 and 6. 

The vote on this case of Doctor Cohn’s was twenty-two benign and twenty-five 
malignant. 


It is my opinion that in Doctor Cullen’s and Doctor Cohn’s cases it was 
safer to do the complete operation for cancer, but the chances are that these 
patients will live, and we will never know whether the lesion was benign or 
malignant. But as yet, until we get a diflferential stain, it is safer for the 
patient, when in doubt, to perform the complete operation for cancer. 


Case VI.— Pathol. No. 43014- (Figs, ii, 12, 13 and 14.) This case is of great 
interest. The tumor palpated like two or more nodules of different sizes, each feeling 
like a cyst, and the breast tissue around these nodules suggested malignancy. The entire 
mass was freely movable in the middle zone of the breast, and when moved in certain 
directions, the skin over it dimpled. There was, however, no change in the nipple. On 
transillurnination there was a dark area distinctly smaller than the palpable mass. The 
dark area excluded the conclusion of multiple blue-domed cysts with thin walls. As the 
natient was past fifty and of a very nervous disposition, I decided to do the complete 
oneration without exploration. Doctors Stewart and Cohn, at the examination in the 
office and the internes at St. Agnes Hospital agreed with me that we should class this 
nodule as clinically malignant. Fig. n is a photograph of what we found when we 


bisected the breast in the region 


of the nodule. The mass to the left is a typical, smooth, 
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thiu-wallcd. blue-clonicd cyst surrounded by breast tissue similar to that pictured in the 
middle photograph. This breast tissue had no evidence of malignancy. The second, 
smaller tumor was a thick-walled cyst, with clear contents, smooth lining which undoubt- 
edly produced the dark area on transillumination. There is nothing in the wall of either 
cyst or the breast tissue to suggest malignancy. Fig. 12 is a section from the thin-walled 
cyst, and Fig. 13 from the thick-walled cyst. Fig. 14 is the high-power taken from the 
wall of another thick-walled cyst, and presents an accurate picture of the histology in 
the thick-walled cyst. Fig. 13. All of us in the Surgical Pathological Laboratory looked 
upon this cyst, even the thick-walled one, as benign. The cyst shown in Fig. 14 was a 
thick-walled cy.st removed seven years ago, and the breast saved. There has been no 
trouble since. In spite of this, thirty-eight of the pathological group voted it malignant, 
and thirteen benign. That is. more voted for malignancy than in Case V. 

CONCLUSIONS 

There is no question that the niunlier of border-line breast lesions is on 
the increase, and that the most expert pathologists today disagree when sec- 
tions are submitted to them and all have equal opportunities to make the 
diagnosis. There may he an inqirovement in 1930 over 1915 but it is not 
sufficient to solve the jiroblem. The surgical pathological laboratories con- 
nected with standard hospitals should be given more financial support, so they 
may be able to join in the search for a differential stain and give more time 
to meeting their colleagues in the group study of border-line lesions. 

I hope shortly to publish, with full illustrations, the border-line tumors of 
the breast which we have collected now in the past forty years. 
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GIANT INTRACANALICULAR MYXOMA OF THE BREAST 

THE SO-CALLED CYSTOSAECOMA PHYLLODES MAMMAE OP JOHANNES MULLER 

By Burton J. Lee, M.D. and George T. Pack, M.D. 

OF New York, N. Y. 

FROM THE MEMORIAE B03FITAE OF NEW YORK CITY 

In 1838 Johannes Muller collected several specimens of an unusual 
mammary tumor characterized chiefly by its large bulk, rapid growth follow- 
ing years of dormant quiescence, benign nature and peculiar gross and 
microscopic features. He considered this tumor as a neoplastic entity, and 
gave it the name cystosarcoma phyllodes. 

Cystosarcoma phyllodes mammae was an uncommon tumor even one hun- 
dred years ago. It is much less frequent now because the precursory fibro- 
adenomas of the breast are recognized and removed and therefore the 
physician today does not see so many neglected advanced cases of mammary 
tumor. During the last twelve years at the Memorial Hospital the Breast 
Department has had the opportunity of studying four of these unusual 
tumors. A thorough perusal of medical literature covering the last century 
has furnished us with a total of 105 additional case reports; the present 
study, therefore, is based on an analysis of over 100 of these uncommon 
tumors. 

This tumor is not peculiar to the human species as Bertolet reported 
the occurrence of a large tumor of one year’s duration which was situated 
in the lower left iliac mammary gland of a nulliparous greyhound with cystic 
degeneration of the ovaries. In this instance the tumor was composed of 
, multiple cysts which were almost completely filled by firm, fleshlike prolifera- 
tions projecting from the cyst walls and which resembled sarcoma in its 
histological structure. 

The tumor which Johannes Muller termed “cystosarcoma phyllodes’’ has 
been designated by at least twenty-five synonyms. It has been known also 
as “cystosarcoma papillare,” “cystosarcoma arborescens,” and “cystosarcoma 
polyposum intracanaliculare.’’ Sir Astley Cooper in 1829 included these 
neoplasms in his group of mammary tumors classified as “cellular hydatids.” 
Sir James Paget called them “glandular proliferous cysts,” and Thomas 
Hodgkin spoke of them as “composite cystoids.” Csesar Hawkins labeled 
them “tuberous cystic tumors of the breast.” Schuh, in i860, included them 
as a variety of “gelatinous cystosarcoma.” Sir Benjamin Brodie in 1846 
gave them the appellation of “sero-cystic sarcoma.” Virchow in 1863 used 
the designation “intracanalicular myxoma”; Dietrich — “fibroadenoma intra- 
canaliculare fibromatosum” ; Leser in 1888, and Noetzel in 1893— “fibro- 
cystadenoma intracanaliculare.” Ziegler in 1889 used three different terms, 
namely, “cystofibroma papillare,” “sarcome rameux” and “intracanalicular 
mvxom'a.” Haeckel in 1^4 diagnosed such a tumor as “cystoma papilliferum 
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mamma;.” Beneke considered this tumor as an “adenoma pseudosarcoma- 
todes” ; Kreibig likewise stressed the point that these cystosarcomas are really 
“pseudosarcomas.” De Quervain in 1908 and Theile in 1909 called the benign 
tumor of this variety “fibroadenoma phyllodes” and changed the name to 
“fibrosarcoma phyllodes” in those instances where in the connective tissue 
stroma proved to be malignant. Frangenheim in 1930 also designated this 
tumor as “fibrosarcoma phyllodes.” Wohlsecker diagnosed such a tumor as 
“fibromyxoma intracanaliculare obliterans” because of the tendency of the 
connective tissue to obliterate the cysts or ducts. Bunkert used the descrip- 
tive term “fibroadenoma intracanalicular sarcomatodes xanthomatodes.” 
Wilms adjudged this tumor to be a congenital variety of “adenomyxoma” 
whereas Coenen considered it as one of the “mutation” tumors. Ewing 
explained the etymology of the term “cystosarcoma phyllodes” as applied 
to tumors showing a branching system of more or less parallel cysts recalling 
the veins of a leaf. 

Inasmuch as the neoplasm is usually not malignant the word “sarcoma” 
cannot be justifiably employed. We have retained the name “cystosarcoma 
phyllodes” because its usage for a hundred years has inseparably associated 
it with this tumor. In modern terminology a suitable descriptive term would 
be “giant intracanalicular myxoma of the breast.” 

Gross Pathologic Anatomy . — Sir Astley Cooper reported several cases 
of hydatid disease of the breast but all were not cystosarcoma phyllodes. 
His original description of hydatid disease (second type) corresponds to 
cystosarcoma phyllodes : 

"The breast was enlarged and in the greater part hardened by the effusion of fibrine 
fcoagulable lymph) in lobes into the cellular tissue: but in several parts it contained bags 
of serum and formed fluctuating cysts of various sizes. In each of these cells there 
hung a cluster of swellings like polypi, supported by a small stalk; and the little 
pendulous projections appeared to float in the fluid which had been produced around 
them in the different cysts. 

"If one opens the clefts one finds communicating cysts, from which one can lift out 
large or conical and smooth or anastomosing and warty or villous excrescences, which 
somewhere adhere with a narrow or broad pedicle to the wall and continuously emerge 
with the connective tissue. (Virchow.) 

“The dendritic intrusions into the cyst may occur at one point only, at several 
points, or, lastly, at all points simultaneously. In the last case, they converge, coalesce 
and eventually fill the entire cyst determining thus its aggregate structure. (Miillcr.)” 

It is evident that Muller and Virchow as well as other early writers 
encountered much later stages of these neoplasms than are now commonly 
seen. Grossly the tumor tends to fall apart because of the enormous clefts 
and polypoid niasscs. On hcmisection of such a tumor the intracyslic con- 
tents are frequently packed so tightly that when the polyps arc lifted out of 
the cyst they cannot be replaced. These polypoid projections mav be 
described as cone-shaped, nodular, sessile, papillary, cauliflower, warty, arbor- 
escent. lamellar, teat-like, fingerlike or mushroom, d'hese intracystic po]vj)f)id 
masses have been referred to as “papillary elephantiasis," \’irchow, < )rth 
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and Ribbert compared this tumor to a cabbage because of its frequent lami- 
nations; on section, layer after layer of flattened lamellse can be removed. 
The polyps are visible to the naked eye, sometimes projecting from broad 
pedicles into the cysts with dendritic fimbriated extremities resembling a 
cock’s comb. On pressure the polyps mutually flatten each other, which so 
distorts them that they become tortuous. Some of the polypi are flat and 
arranged like the leaves of a book. The polypi may become adherent to the 
opposite wall. 

The masses may fill the clefts so well as to simulate a solid tumor. On 
cut section some areas appear solid like sarcoma and microscopically may be 
pseudosarcomatous. The anastomotic clefts appear as sinuosities ; these 
clefts are the old dislocated cavities of the ducts. Such lacunar slits in the 
tumor substance are supposed to be diagnostic of a benign neoplasm. The 
cystosarcoma phyllodes may be multilocular ; the cysts are often confluent 
due to rupture of intervening septa. 

Only a thin layer of straw-colored fluid may exist between the vegeta- 
tions and the cyst wall. In other instances the secretion is mucous, gela- 
tinous, oily or resembles old extravasated blood ; at times the fluid is granular 
due to its content of keratinized flakes. The liquid is a secretion of the 
epithelium of the cysts, modified by long residence in the cysts; leucocytes 
are frequently present. 

The stroma is commonly myxomatous, and seems loose and gelatinous. 
It may be smooth, striated, glistening, yellowish-white, gray or reddish-gray 
and telangiectatic. Occasionally haemorrhages occur from the delicate blood- 
vessels in the tissue stroma. The capsule of the tumor may be highly vascu- 
lar, thin and transparent. The tumor does not invade the adjacent breast 
tissue and thereby lacks the destructive ability of malignant neoplasms. The 
neighboring breast tissue frequently contains enlarged, dilated ducts, pre- 
sumably caused by pressure. In the same or opposite breast other fibro- 
adenomas may be seen in various transitional stages of gelatinous 
metamorphosis. 

Pathologic Histology. — The giant intracanalicular myxoma, in common 
with the intracanalicular fibroadenoma, derives its stroma from the sub- 
epithelial connective tissue (mantle tissue) that exists between the epithelial 
cells and the elastica. When such tumors are studied it is realized that the 
bulky stroma is not simply an increase of connective tissue but has charac- 
teristic qualitative changes as well. It is a heteroplastic type of interstitial 
connective tissue proliferation. The myxomatous character of the stroma is 
the most constant feature in cystosarcoma phyllodes. When the metamor- 
phosis occurs with replacement of the connective tissue by myxomatous 
tissue, then the tumor increases rapidly in size. This is an expansive rather 
than an infiltrative growth. Only certain lobules of the tumor become 
myxomatous. These myxomatous changes are more pronounced within the 
polyps than in other interstitial tissues of the tumor. Under the microscope 
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these regions have the appearance of an interlacing meshwork of star-shaped 
cells and fibres. 

The tumor cells are often radially arranged around the blood-vessels. 
This perivascular distribution is also seen in sarcoma. The spindle cells of 
the stroma tend to run parallel to the elongated clefts. The firm portions 
of the stroma are composed of fusiform cells with bizarre nuclei, which are 
narrow and rod-like, resembling smooth muscle nuclei. The variability of 
the size of the stroma cells and nuclei resembles sarcomatous tissue. How- 
ever, mitoses are rare in cystosarcoma and true atypical cells are lacking. 
Jungst asserted that this periglandular metaplastic tissue was degenerative 
because he found the nuclei of the cells to be bare. 

Bulk}" necrosis is never common, as occurs in true sarcoma. The blood- 
vessels of the stroma arc delicate and embryonal ; perivascular infiltration of 
lymphocytes and plasma-cells may be seen ; many of the blood-vessels are 
thrombosed. Cholesterin crystals are sometimes seen between the tumor 
cells. Giant foreign body cells with multipolar kinesis engulf these choles- 
terin crystals. Some of the giant cells contain intracellular, doubly refrac- 
tive fat which has been attributed to abnormal metabolism. Just as 
xanthomatous changes are frequent in degenerating bre.asts, so they are 
often seen accompanying inflammatory changes in these tumors. Hyalin 
changes occur diffusely, thereby decreasing the vascularity of the tumor. 
Hyalin metamorphosis affects particularly the polypoid tissue and the indi- 
vidual polypi decrease in size in this hyalin degeneration because of lessened 
oedema. The hyalin may become delimited in the centre of the polyps to 
form definite hyalin beads. Russell bodies are products of hyalin degenera- 
tion and are occasionally seen in these tumor cells. Calcareous deposits and 
pigment accumulation may occur in the stroma of the tumor. 

The ducts of the tumor are so dilated and tortuous that no one micro- 
scopical section can ever show the entire course of one duct. The ducts 
become tortuous because of the connective-tissue invaginations. The ducts 
are the dividing tracts of the connective tissue. These very narrow ducts 
may grow into pseudosarcomatous structure; hoAvever, they do not form true 
acini. In no place is there ever any independence of the stroma proliferation 
from the ducts. 

Not all of the polypi are covered with epithelium as some have become 
denuded by pressure or irritation. The majority of these giant intracanali- 
cular myxomas have clefts lined by cylindrical or cuboidal epithelium. This 
cuboidal or columnar epithelium of the clefts may undergo metaplasia to 
form pavement epithelium, even true epithelial pearls, indicating a functional 
stability. 

Genesis . — Mention should be made of the close relationship existing 
between terminal ducts, alveoli and their enveloping stroma. For instance, 
the stroma surrounding the terminal ducts and alveoli in the normal breast 
IS relatively cellular and nonfibrous, whereas around the larger excretory 
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ducts the stroma is dense and fibrous.. It seems, therefore, that the connec- 
tive tissue shares in the functional activity of' the terminal ducts and alveoli. 
In the development of intracanalicular fibroadenoma and in giant intracanali- 
cular myxoma, a controversy arose concerning which tissue was primarily 
at fault, the epithelium or the connective-tissue stroma. 

Kurn, Leser, Von Saar, Schimmelbusch and Beneke believed that these 
tumors have their primary anlagen from the epithelium of the glands and 
that the changes in the connective tissue are secondary. On the contrary, 
Langhans, Klotz, Berka, Sasse and Virchow considered the important fac- 
tors in the histology to be marked proliferation of the pericanalicular con- 
nective tissue, with secondary passive increase of epithelium. Haeckel main- 
tains that the ducts dilate first with a consequent invagination by connective 
tissue. Harpeck ascribes the formation of these intracanalicular tumors to 
an enlargement of the excretory and milk ducts along their longitudinal 
ridges. Ziegler considers the cystic formation as merely the product of the 
connective tissue proliferation, whereas Mornard and Masson mention the 
possibility of origin in galactoceles. Beneke claims that this tumor owes its 
development to a blastomatosis of epithelium which may occur at any time 
in life, and the type or degree of stimulation which this epithelium is sup- 
posed to communicate to the connective tissue is unknown, but it seems 
to be delimited somewhat (although irregularly) to the stroma about the 
walls of the ducts. 

In many lactating and resting breasts there is a metaplasia of the peri- 
ductal and periacinar tissue into myxomatous tissue. When the duct dilates 
this . myxomatous tissue presumably pushes the epithelium inward by an 
invagination and becomes papillary by budding. Later the cystic dilation 
may be so great as to surround almost the entire projection forming a cyst. 
(Jungst.) 

Age . — The giant intracanalicular myxomas of the breast usually develop 
from preexisting intracanalicular fibroadenomas. Intracanalicular fibro- 
adenomas occur in the breasts of women who are generally older than those 
in whom occur the pubertal fibroadenomas which develop from the peri- 
canalicular and periacinous connective tissue. The average age of the 109 
patients with cystosarcoma phyllodes was 44.6 years ; single women averaged 
45-3 years of age. The average age of 15 1 patients at the Memorial Hos- 
pital with fibroadenomas of the breast was 35 years; single women were 
12 years younger than the married women who had this particular tumor. 
The average known duration of cystosarcoma phyllodes in this series was 
6.7 years ; therefore, when this figure is subtracted from 44.6, the average 
age of the patients, we obtained 37.8 years, which is the estimated average 
age when the tumor first appeared. This age of onset is not significantly 
greater than- the normal incidence for mammary fibroadenomas. Sometimes 
this tumor originates shortly after the onset of puberty. For comparison it 
is of interest to note that the average age of 2663 patients with glandular 
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carcinoma of the breast was 51 years and of eighteen patients with true 
sarcoma of the breast the average age was 47 years. 

Sex . — ^Wiilfung has maintained that no typical case of cystosarcoma 
phyllodes of the male breast has ever been reported, whereas Helmuth said 
that this tumor has occurred a few times in the male breast. Three of the 
109 patients reported in this series were males, constituting an incidence of 
less than 3 per cent, of all cases. 

Trauma . — The influence of trauma was mentioned in thirty-one case 
reports. Of these, eighteen patients stated that no trauma had been experi- 
enced, whereas thirteen other subjects gave definite histories of injury to the 
involved breast. These occurrences seemed authentic as the histories state 
that the tumors began to grow within certain definite periods after the dates 
of injury. However, there is no evidence to prove that a small precursory 
and undetected fibroadenoma did not exist prior to these traumas. In several 
instances the neoplasms appeared to exhibit an increased rate of growth, 
presumably due to stimulation by trauma. 

Etiological Influence of Lactation and Pregnancy . — Finsterer concluded 
from his study of eighteen cases that cystosarcoma could be expected to 
develop in breasts which have reached the climax of physiologic function 
by repeated births and lactations. Helmuth, on the contrary, observed that 
they usually appear in the breasts of unmarried and childless women. It is 
our opinion that repeated births and lactations are the most frequent stimuli 
to the metamorphosis of fibroadenoma into cystosarcoma phyllodes. Tt is 
generally well known that the ordinary fibroadenorna participates in the 
hypertrophy which the breast undergoes during pregnancy and lactation. 
Moreover, the histories of these patients state definitely that the tumor 
acquired a marked growth impetus during pregnancy, lactation and meno- 
pause. Physiologists have long known that whenever there is functional 
proliferation of epithelium in the sexual cycle such as in the breast and 
uterus, there is a corresponding activity often expressed in mitosis in the 
stroma adjacent to the epithelium. In a similar manner the stroma of the 
intracanalicular fibroadenoma participates in the stimulation by pregnancy 
and lactation. 

In ninety-one instances the marital state of patients in this series rvas 
given; fifteen only (i6l^ per cent.) were single. In thirty-eight reports 
the number of children was stated ; nine had one child, eight had two, six 
had three, one had four, two had five, five had six, two had seven, two had 
eight, and three had ten children. On analysis we find that the average 
mother in this group had four children. Several of the cases illustrate the 
significance of these factors. One patient, a para two, and another, a para 
SIX, had never nursed. A third patient nursed her children from her normal 
breast but never from the breast in which the tumor developed because of 
deficient secretion. Another woman, a para six, nursed her children on 
the left breast only, the tumor developing later in the right breast. One 
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patient, a para six, observed that with each pregnancy the tumor would 
increase in size, but would remain quiescent during the non-pregnant inter- 
vals; she never nursed from the breast containing the tumor because of a 
retracted nipple, although this breast lactated at the completion of each 
pregnancy. In another instance the tumor became swollen with each 
menstrual period. Two patients volunteered the information that lactation 
stimulated the growth of the tumor. Another woman was pregnant at the 
time the tumor was extirpated. Still another had only one child, nursed this 
child and later served as a wet nurse for two other children. In a thirty- 



Fig. I. — Case rej^ort by von Graefe (1838). The patient was 
a Russian woman, thirty-nine years of age. She bad nursed her 
five children without lactational difficulties. After her last child- 
birth, a small nodule the size of a filbert (fibro-adenoma?) was felt 
in the right breast. This nodule never increased in size. In 1836, 
a new tumor appeared in the left breast and grew slowly until 1838, 
when it exhibited an increased impetus of growth. It ruptured spon- 
taneously and twelve hours later a large cauliflower vegetation pro- 
lapsed through the ruptured skin. This enormous tumor covered 
the entire chest, displaced the right breast and a local mastectomy 
was done without anjesthesia. While an assistant supported the 
breast, two surgeons with three knives amputated the breast by 
three slashes in less than thirty seconds. Immediate hiemostasis 
was obtained by compressing nine large severed vessels between the 
fingers. The breast and its content of tumor weighed twenty-two 
pounds and eight ounces. A cure was effected. 


Fig 2. — Case report ^ b> 
Helmuth (rgyr). The patient 
was a woman, aged sixty-eight 
years, who first observed a 
small tumor in her right 
breast twenty years previously. 
This tumor gradually increased 
in size until it extended from 
the clavicle to below the waist 
and from the sternum beyond 
the axilla to the scapular line. 
The integument over the tumor 
was tense and bluish,* the 
tumor mass was nodular, cir- 
cumscribed and fluctuant. 
Treatment consisted entirely 
of injection of carbolic acid. 
The patient died several 
months later. 


year-old woman menstruation ceased spontaneously; whereupon an arrested 
inactive fibroadenoma grew with great 'rapidity. A thirty-nine-year-old 
woman, para five, noticed the appearance of a tumor immediately after her 
last childbirth, which was followed by a sudden and permanent amenorrlioea. 

Symptomatology . — The three clinical features which distinguish this 
tumor from other mammary tumors are the presence of a precursory tumor, 
rapid growth and attainment of unusual size. In Finsterer’s eighteen cases, 
pain occurred in six instances ; it was never present in the early stages but 
appeared only when rapid growth occurred with pressure and tension on the 
overlying skin. In our collective series the initial evidence in sixty-seven 
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women was the discovery by the ])atient of a ])al])ablc lump in tbe breast. 
Two patients slated that the initial sign was a discharge from tbe nipple ; 
this is quite infrequent and is not the usual accompaniment of cystosarcoma 
phyllodes. Only four patients stated that pain in the breast was the initial 
symptom, hut nineteen complained of the presence of pain in later stages of 
the disease. Seven women complained chiefly of the great inconvenience 
caused by the weight of these heavy tumors. Only eight of the 109 patients 
had a constitutional impairment of health. The general health remains good 
in spite of the tumor. Cachexia, loss of weight and anseinia never occur 
unless ulceration, infection and hemorrhage alter the local condition. 

Physical Signs. — I'he usual giant intracanalicular myxoma of the breast 
is a bulky, freely movable, encapsulated, non-adherent tumor with hosselated 
nodulations, variable regions of fluctuations and resistance unaccompanied 
by retraction of the nijjple or palpable axillar}^ lymph-nodes. The lobula- 
tions and inequalities of the tumor are easily felt through the skin. The 
smallest tumors are smooth, even and regular in shape ; occasionally they 
are disc-shaped. Fluctuation is frequently elicited in the superficial cysts. 
Unequal consistence of the tumor, some portions elastic and other parts firm 
and knobbed, is an important distinctive feature. A simple fibroadenoma 
may be found concomitantly in the opposite breast or in the same breast with 
the cystosarcoma phyllodes. (Birkett.) Semb reported an instance wherein 
multiple cystosarcomas developed about as many multiple fibroadenomas. 
The axillary lymph-nodes are not involved in the disease process, but they 
niay become enlarged by inflammatory changes when ulceration and infec- 
tion occur in the breast tumor. 

Size . — In Finsterer’s series of eighteen cases four of the tumors were as 
large as a man’s head. In our collective series, eighteen of the tumors were 
said to be as large or larger than a human head. The actual weight of 
nineteen tumors was given, averaging 7.6 pounds each. These tumors are 
usually larger than a closed fist and they may weigh as much as 20 kilo- 
grams. (Ribbert.) When the tumor attains a great size, the major portion 
of the growth has taken place in one year. 

Location . — Of fifty-nine tumors in which the location was mentioned 
thirty-eight were in the right and twenty-one were in the left breast. In 
twenty-six cases the location in the breast was mentioned ; twelve were in 
the upper outer quadrant, four were in the lower outer quadrant, three in the 
lower inner quadrant, two in the upper inner quadrant and five occupied 
the central region of the breast. 

Changes in the Skin of the Breast . — In Finsterer’s eighteen patients the 
skin was adherent to four of the tumors and ulceration had occurred in 
three instances. In our collective series the status of the skin was mentioned 
m sixty-five case reports. Twenty-one had ulcerated lesions at the time of 
examination ; four of these ulcerations were attributed to trauma. Five other 
tumors were adherent to the skin. In the remaining thirty-nine patients the 
skin was not ulcerated nor adherent to the tumor. In five patients rapid 
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f ungation occurred once the skin had ruptured ; in one instance an enormous 
cauliflower growth extruding within twelve hours’ time. The capsule of the 
tumor and the superjacent skin may be ruptured by pressure necrosis induced 
by tension. The fungations which frequently result are not indicative of 
malignancy. The ulceration occurs at the lowest part of the tumor or at the 
point of greatest tension. Infection inevitably follows ulceration and at 
times gangrene ensues. Prior to rupture the skin is usually tense, smooth, 
shiny, dry, red, livid, cyanotic or violaceous. Enormous subcutaneous veins, 
often as thick as pencils, may. radiate from the superficial vascular part of 
the tumor like a caput medxiscE. 

Nipple. — Retraction of the nipple is so very unusual that when it does 
occur the examiner suspects carcinoma rather than cystosarcoma. Poulsen 
emphatically declares that the nipple is never involved. In our collective 
series there is only one instance in which the nipple was retracted by the 
tumor; in another case the nipple was obliterated. 

Precursory Tumor. — In fifty-seven of our collected case reports definite 
mention was made of a precursory tumor. Forty-seven of these patients 
gave a definite history of the presence of a precursory tumor in the breast. 
In ten instances a specific statement was made that no preexisting tumor had 
been present according to 'the patient’s knowledge. 

Duration. — In Frangenheim’s report the period of development averaged 
thirty-five to forty-eight months. In our collected series, there were seventy- 
five case reports in which this information was given. We found the average 
duration to be 6.7 years from the day of discovery to the date of examination. 
When these tumors exist for many years, they may remain inactive for a 
considerable portion of this time. 

Rate of Growth. — Finsterer found cystosarcomas and true sarcomas to 
develop more slowly than carcinoma of the breast. The period between 
discovery and examination for these three tumors was given as follows: 
25.5 months for cystosarcomas; 18.3 months for true sarcoma; 16.3 for 
carcinoma. True sarcoma of the breast was said to grow more rapidly 
than cystosarcoma. Helmuth in 1871 w'as the first to observe that cystosar- 
coma phyllodes grew with extreme rapidity with, long intervals of arrested 
growth. The rate of growth was indicated in eighty-two of our collected case 
reports. In nine patients the tumor was of slow growth ; on eight occasions the 
tumor grew at a moderate rate ; in one instance the growth was slow with later 
a moderate increased rate ; in twenty-six cases the tempo of growth was very 
rapid; in thirty-eight patients the tumors grew slowly or not at all for a 
long, time and then exhibited sudden exacerbation of growth. In twenty- 
seven of these thirty-eight case reports wherein the actual time of the 
increased growth rate was mentioned, the average total duration of the 
tumor was 8.g years, but the average time during which the tumor had 
shown the characteristic increased acceleration of growth was only 8 months. 

Cystosarcoma Phyllodes — a Benign Tumor. — Cystosarcoma phyllodes is 
not a true sarcoma because it does not have a sarcomatous structure con- 

258 



GIANT MYXOMA OF BREAST 


sistently, it does not metastasize commonly to viscera and it seldom recurs 
locally. Wulfing classifies this tumor as an entity somewhere between true 
sarcoma and simple fibroadenoma; he admits, however, that genuine and 
destructive sarcoma can develop in these tumors although it is commonly 
the sarcoid type. Grohe made the statement that cystosarcoma phyllodes is 
as far removed from carcinoma as is condyloma of the penis. Schimmel- 
busch, Beneke and Haeckel emphasize the benign nature of cystosarcoma. 

When the tumor perforates the skin it gives a false appearance of 
malignancy. The age of the patient, the rate of growth, the presence of 
pain and the occasional enlargement of the axillary lymph-nodes do not neces- 
sarily indicate a malignant neoplasm. Enlarged axillary lymph-nodes may 
be inflammatory. 

It does seem, however, that sarcoma originates in cystosarcoma phyllodes 
more frequently than it does in the original fibroadenoma. Billroth reported 
two cystosarcomas which metastasized ; however, there was insufficient micro- 
scopical description of these tumors to rule out genuine sarcomas. Theile’s 
case report of cystosarcoma ijhyllodes mammae is unusual for although histo- 
logicall)^ verified sarcomatous metastases to bone occurred, sarcoma was not 
demonstrated in the primary breast tumor. Poulsen found that metastasis 
from true sarcoma of the breast occurred in 40 per cent, of patients, but 
observed recurrence or metastasis in only 25 per cent, of mammary cysto- 
sarcomas of all types. Prym removed a large breast tumor and after micro- 
scopical study in which no malignant areas were seen, diagnosed the tumor as 
cystosarcoma myxomatosum phyllodes. Two peculiar areas were seen, one 
of cholesteatoma and another of peculiar fat lobules in the centre of the 
original tumor, said to have been composed of immature lipoblasts. The 
tumor recurred locally and then metastasized to the lungs. The pulmonary 
metastases contained no epithelial elements. Prym described' the metastases 
as myxosarcomatous but in the accompanying microphotographs the appear- 
ance suggests liposarcoma as well as myxosarcoma. 

Of ninety-one cases in our collected series in which the outcome was 
mentioned, there were but six recurrences ; one patient died from pulmonary 
metastases after a simple mastectomy; in three patients simple mastectomies 
were followed by recurrences which were excised ; in one patient a recurrence 
followed a radical mastectomy; and in another, a local excision of the 
tumor was followed by a recurrence which was removed by simple 
mastectomy. 

Differential Diagnosis . — Hemisection of the surgical specimen in the 
operating room reveals a gross appearance which is absolutely diagnostic 
and cannot be confused with any other tumor of the breast. The intrac3^stic 
polypoid lobulations with narrow, tortuous clefts are not simulated by any 
other tumor except the intracanalicular fibroadenoma. 

The clinical differentiation from carcinoma is not difficult. No cancer 
could grow so large without involving the skin. The encapsulation of the 
tumor, the freedom of the nipple, the lack of fixation and other evidences of 
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infiltration are important diagnostic features. The mobility of the skin over 
the tumor, the absence of the orange-peel type of skin and of regional distant 
metastases, as v\fell as the maintenance of good general health, are diagnostic 
points in which cystosarcoma phyllodes differs from cancer. The three 
varieties of breast cancer which bear a faint resemblance to this tumor are 
the diffuse ductal carcinoma, the bulky adenocarcinoma and the intracystic 
papillary carcinoma. In the first-mentioned carcinoma the breast is diffusely 
invaded, the tumor margins are not easily definable, the nipple is invariably 
retracted and the skin of the entire breast is thickened and oedematous. The 
bulky adenocarcinoma which occurs more often in elderly subjects metasta- 
sizes late and often invades and ulcerates the skin ; it may closely resemble 
cystosarcoma phyllodes. The intracystic papillary carcinoma originating in 
cysts or dilated ducts is often preceded or accompanied by a sanguineous 
discharge from the nipple. It is occasionally multiple and once its capsule is 
ruptured has the ability to infiltrate. 

The carcinosarcoma of the breast is sometimes referred to as adenosar- 
coma. Many of these tumors are enormous ; they may weigh ten to twenty 
pounds. They often ulcerate through the skin and the epithelial elements may 
metastasize to the axillar}'^ lymph-nodes. The round-cell sarcoma of the 
breast, including the lymphosarcoma, is softer than cystosarcoma, grows 
with greater rapidity and is many times more radiosensitive when subjected 
to the therapeutic test of irradiation. 

The mixed tumors of the breast, according to Wilms, are of teratoid 
origin, developing from embryonal ectoderm and mesenchyme which are 
included in the mammary gland. These tumors may contain epidermis, 
cartilage and other structures indicating their origin from multiple germinal 
layers. Others say the mixed tumor is a metaplastic derivative of a benign 
tumor ; in this sense there may be a histogenetic relation to cystosarcoma. 
Clinically they cannot be distinguished from encapsulated benign tumors of 
the breast such as large fibroadenomas, adenomas and cystosarcoma phyllodes. 
They are usually well delimited, encapsulated tumors, which remain small 
for a long time, then grow with greai rapidity. They cause atrophy of the 
mammary gland proper without invasion. They do not adhere to the deep 
tissues nor do they metastasize by lymphatic vessels. They elevate and 
render the skin tense but never directly infiltrate the skin. They occur at 
all ages from twenty to seventy years. 

An analogy exists between fibroadenomas, cystosarcoma phyllodes and 
chronic cystic mastitis because they have the same histological elementary or 
primary changes. They are differentiated by delimitation (cystosarcoma and 
fibroadenoma), by proliferation of epithelial tissue (fibroadenoma) and of 
connective tissue (cystosarcoma phyllodes). Chronic cystic mastitis is a 
more diffuse process and has few of the clinical features of a giant intra- 
canalicular myxoma such as the rate of growth and bulky size. Tulierculons 
mastitis and mammary actinomycosis may lie ruled out by the clinical history, 
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by the physical lindini’S upon examination and finally hy an aspiration of the 
fluid content followed h}- microscopical diagnosis. 

Prognosis . — The prognosis is usually good. It depends on; the type of 
cystosarcoma phyllodes, i.c.. whether cellular or myxomatous; the fixity of 
the tumor; the extent of the operation; the age and physical status of the 
patient; the presence of ulceration and infection ; the duration and the size or 
local extent of the tumor. 

Treatment . — The management par excellence is the prophylactic meas- 
ure of removing all mammar)^ fibroadenomas. If the tumors are small, local 
wide extirpation may he sufficient. If the tumor is incompletely removed it 
will recur. Billroth found that cystosarcoma phyllodes in young women 



Fig. 3. — Case I. Clinical photograiih. Note the bulk and 
delimitation of the tumor, the intact skin,_ the tortuous, dilated 
veins and the healthy appearance of the patient. 


does not recur after removal hut in older women (over thirty) he advises a 
more radical operation because of the danger of recurrence, or even transi- 
tion to carcinoma. Such recurrences may be from residual portions of 
previous tumors or hy the formation of new tumors. Hence it seems wiser 
in all cystosarcomas of considerable size to do a complete amputation of the 
breast, including the fascia over the pectoral muscles. 

In ninet3’^-one of our collected case reports the method of treatment is 
mentioned as follows : nine patients had radical mastectomies, forty-five had 
simple mastectomies, thirty-five had local excisions of the tumors, one had 
an mtratumoral injection of phenol and another patient had a local mastec- 
tomy by the simple procedure of constricting the pendulous pedicled breast 
by a stout ligature. 
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Fig. 4. — Case I. Gross specimen illustrating the large, intracystic myxomatous polyps 
separated by narrow, tortuous clefts. 








GIANT MYXOMA OF BREAST 


REPORTS OF CASES OBSERVED AT THE MEMORIAL HOSPITAL 

Case I. — D. K., a white, married woman, aged fifty-six years, applied to the 
Memorial Hospital December 3, 1927, complaining of a bullcy tumor occupying the entire 
right breast. 

Past History. — The patient was a diabetic. She had seven children, each of whom 
was nursed for at least two years without any lactational difficulties. 

Present Illness. — Thirty-seven years previously (1890), following her first child- 
birth, the patient noticed a small lump'.beneath the right nipple. This nodule remained 
inactive until one year ago when it grew rapidly to occupy the entire breast. One 
month prior to examination there was an intermittent discharge of blood from the 
nipple. 

Physical E.vaniination. — The entire right breast was the seat of a bulky, lobulated, 
cystic tumor mass. The nipple was flattened but not retracted. There was no skin 
adherence and the tumor was freely movable with the breast. A radiograph of the 
chest was normal ; heart and lungs were nor^nal. The blood sugar was 146 milligrams 
per 100 cubic centimetres of blood. There was persistent albuminuria. Thel clinical 
diagnosis was papillary cystadenocarcinoma of the breast. 

Treatment. — The patient refused operation until May ii, 1928, when a local 
mastectomy was performed, using a transverse elliptical incision. At this time the skin 
had ulcerated and the tumor was fungating. Convalescence was uneventful. Two years 
later there was no evidence of recurrence. 

Gross Pathologic Anatomy. — The entire breast was occupied by a tumor mass, 
measuring IS by ii by 10 centimetres in diameter. The nipple was normal but displaced. 
Two and one-half centimetres from the areolar margin was a large ulceration, excavated 
to a depth of one centimetre. The floor of the ulcer was formed by soft tumor nodules. 
The tumor was invested by a thick fibrous capsule, the inner coat of which was per- 
forated in certain regions. The tumor was composed of firm pearly-gray, gelatinous, 
intracanalicular polyps, with foci of caseation and calcification. The clefts between the 
polyps were filled with a thick, greenish fluid. 

Pathologic Histology. — The stroma was pseudosarcomatous due to its cellularity. 
There were many interlacing bundles of spindle and fusiform cells. In some regions, 
the glandular structures resembled the sweat glands of the breast. The epithelium lining 
the ducts was in several layers. There was an abundant perivascular lymphocytic infil- 
tration. Other degenerative changes were observed in regions containing small hsemor- 
rhages, hyaline metamorphoses and deposits of cholesterin crystals which were engulfed 
by syncytia of foreign-body giant cells. 

Case II. — B. S., a married Jewess, aged twenty-eight years, applied to the Memorial 
Hospital January 21, 1930, complaining of a rapidly growing lump in her right breast. 

Past History. — Her father died with pneumonia at the age of seventy-nine years; 
her mother died of myocarditis at the age of sixty-four years. The patient had two 
children, aged four and two years. She nursed the first child thirteen months and the 
second child five months without any lactational difficulties. 

Present Illness. — Three and one-half years previously (July, 1926), she felt a lump 
about I centimetre in diameter, medial to the right nipple. This lump remained inactive 
but persisted for three years until September, 1929, four months prior to admission, when 
the tumor began to grow with great rapidity and caused a peculiar dragging pain in 
the breast. She had not lost weight. 

Physical Examination. — The patient was a well-developed, well-nourished white 
woman in good general condition. Her lungs were clear and resonant. Her heart was 
normal to physical examination. The liver was not palpable. The right breast was 
more prominent than the left and the central portion was occupied by a round tumor 
measuring 7 by 5 centimetres in diameter. The nipple was not retracted, the tumor 
was freely movable on the chest wall and the skin over it was not adherent. Its con- 
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sistence was firm and clastic. There were no palpable supraclavicular nor axillary 
lymph-nodes. The clinical diagnosis was fibroadenoma- of the breast. 

Trcatinciil . — On January 31, 1930, a simple mastectomy was performed to include 
the pectoral fascia. Six months later there was no evidence of recurrence. 

Gross Patholoifical Anatomy . — The tumor measured 9 by 7 by 5 centimetres in its 
diameter: Within its thick capsule were multiple -soft, white, gelatinous pol3'poid intra- 
cystic projections. The polyps were closely approximated. Some portions of the 
tumor were m.vxomatous, others fatt}’, and still others luemorrhagic. The breast proper 
was not invaded. 



Fig. 8 — Case III. The i)olypoid masses ha\e the characteristic fimbriated, 
phyllodic or cock’s comb appeal ance 


Pathologic Histology . — The stroma throughout the tumor was diffusely mj^xoma- 
tous. There was some hyaline degeneration of the connective-tissue type, surrounding 
the enlarged veins. Small haemorrhages in the stroma were in the process of organiza- 
tion. There was perivascular infiltration of large mononuclear leucocjTes which con- 
tained an abundance of brownish-yellow pigment granules. The glandular elements 
were more common than in most cystosarcomas ; the tumor could be properlj' called an 
mtracanalicular myxadenoma. The tall columnar cells lining the ducts rested on a 
layer of flat basal cells. Many of the ducts were dilated and contained colostrum 
corpuscles. In some regions the ductal epithelium was of the sweat-gland type, with 
intraductular papillarj' tufts of large columnar cells with eosinophilcs cytoplasm. 

Casc III. — S. K., a married Jewess, aged thirty-four years, applied to the ^femorial 
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Fig. 9. — Case III. Cross-section of a typical intracanalicular myxoma. 
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Hospital April 21, 1930, complaining of a rapidly growing lump involving the entire 
right breast. 

Past History . — Her father died of heart disease at the age of fifty-two years and 
her mother was living and well. There was no history of cancer nor of benign breast 
tumors in the family. The patient has always been obese; her weight was 180 pounds. 
She was under treatment for hypertension. She had one child, aged fifteen years ; she , 
nursed this child onl}-^ one month because of an abscess in the right breast; this abscess 
was incised at the lower edge of the breast. 

Present Illness . — Nine years previously (1921), she first felt a small lump in the 
upper central portion of the right breast. This mass remained about the size of a hen’s 
egg for nine years without discernible enlargement. Three months prior to examination 
(January, 1930), the right breast was struck upon the corner of a table. Following this 
injur}"^ there was ecchymosis over the upper part of the breast and the preexisting lump 
began to enlarge ver^' rapidly. There was some initial transient pain. The patient did 
not lose any weight and remained in good general health. 

Physical E.vaniination . — The entire right breast was involved by a bulky, nodular, 
semi-fluctuant, well delimited, ovoid, freely movable tumor measuring 16 by 12 by 10 
centimetres in diameter. The nipple was flattened but not retracted. The skin was 
slightly adlierent at one point toward the medial edge of the breast. There were no 
palpable lymphadenopathies. The subcutaneous veins were quite prominent and dis- 
tended over the inner segment of the breast. A radiograph of the lungs was negative 
for metastasis of carcinoma. 

Treatment . — A cycle of four high voltage X-ray treatments was given over the 
right breast to include the axillary and supraclavicular spaces. There was only slight 
regression in the size of the tumor following these treatments. May 9, 1930, a right 
radical mastectomy was done using a transverse Stewart incision. The axilla was 
dissected completely and the pectoral muscles were removed with the breast. Three 
months later there was no evidence of recurrence. 

Gross Pathologic Anatomy . — The tumor measured 16 by 10 by 9 centimetres in its 
diameters. Its capsule was distended and in contact with the skin of the breast. There 
was some spontaneous necrosis within the tumor, and the clefts contained a brownish 
fluid. The intrac3"stic cauliflower projections showed regions of myxomatous, xantho- 
matous and fatt}'’ degeneration. 

Pathologic Histology . — The histologic arrangement of the tumor was that of a 
typical intracanalicular myxoma. The myxomatous changes were limited to the peri- 
ductal tissues. In some regions the stroma was densely cellular with fusiform cells of 
uniform type. There was also some calcareous degeneration and hyaline changes in 
the stroma. 

Case IV. — T. B., a single Italian woman aged forty years, had noticed a gradual 
progressive enlargement of both breasts during the last ten years. In the last few 
months the tumors in both breasts grew with great rapidity. She suffered an occasional 
dull pain in both breasts. Her menstrual history was normal ; she had never been 
pregnant. 

Her younger sister had a mammary tumor excised five years previously at another 
institution. This tumor was said to be a cystosarcoma phyllodes. 

January 20, 1930, the tumors in both breasts were excised by Dr, M. Caturani, at 
the Parkway Hospital, New York. Convalescence was uneventful. There has been no 
recurrence. We are indebted to Doctor Caturani for permission to study this tumor. 

Gross Pathologic Anatomy . — In the left breast the tumor measured 13 by ii centi- 
metres in diameters, and in the right breast the other tumor was the size of a small 
orange. Both tumors were encapsulated, lobulated, intracanalicular polypoid myxomas. 

Pathologic Histology . — The gross architecture of the tumor resembled the well- 
known intracanalicular fibroadenoma. The myxomatous changes were not confined to 
the periductal tissue which forms the polypoid masses but also were found in the 
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deeper stroma. Many of the polyps liad undergone liyalinc metamorphosis, but retained 
their epitlielial investments. Dilated, delicate, embryonal blood-vessels occupied the 
centre of these polyps, man}' of which were oedcmatous. The clefts were lined by two 
layers of epithelial cells, the flat basal-cell layer and a superficial epithelium as hyper- 
plastic as to simulate intraductular carcinoma. 

SUMMARY 

After a study of 109 cases of giant intracanalicular myxoma of the breast 
(cystosarcoma phyllodes), we may summarize the salient characteristics of 
this tumor as follows : 

1. Great size, averaging 7.6 pounds. 

2. Lobular shape, with variable regions of fluctuation and resistance. 

3. Encapsulation. 

4. Mobility and usual non-adherence to skin and fascia. 

5. No retraction of nipple and no involvement of axillary lymph-nodes. 

6. Possible occurrence in males (3 per cent.). 

7. Development from preexistent fibroadenomas, probably intracanalicu- 
lar fibroadenomas. 

8. Important role of lactation and nursing difficulties in this meta- 
morphosis. 

9. Long duration, averaging 6.7 years. 

10. Long initial period of quiescence or slow growth, followed by sudden 
rapid acceleration. 

11. Intracystic polypoid excrescences moulded by apposition with each 
other. 

12. Narrow, sinuous, distorted clefts between the polyps. 

13. Myxomatous stroma with cellular pseudosarcomatous regions. 

14. Benignity ; good prognosis with freedom from recurrence. 

15. Successful treatment by wide local excision or simple mastectomy. 
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THE RESULTS OF TREATMENT OF CANCER 
OF THE BREAST 

BASED ON A STUDY OF 489 CASES 1914-1925 

By Bernard F. Schreiner, M.D. 

OF Buffalo, N. Y. 

FHOM TIIK STATE INSTITUTE FOU THE STUD^ OF MVMGNANT DISEASE 

There is probably no other disease which the surgeon and radiologist are 
called upon to treat that is more discouraging, at times, than cancer of the 
breast. Professor Ewing’ has summed up the difficulties in the treatment 
of this disease and I believe that a quotation of his statement is very timely; 
“From clinical and pathological studies I have drawn the impression that, in 
dealing with mammary cancer, surgery meets with more peculiar difficulties 
and uncertainties than with almost any other form of the disease. The anatom- 
ical types of the disease are so numerous, the variations in clinical course so 
wide, the paths of dissemination so free and diverse, the difficulties of deter- 
mining the actual condition so complex, and the sacrifice of tissue so great, 
as to render impossible in a majority of cases a reasonably accurate adjust- 
ment of means to ends.” 

My experience leads me to agree with Doctor Ewing and I feel that those 
who have to deal with this group of cases must not he too optimistic, for 
pessimism is sure to follow when the vagaries and freakishness of the metas- 
tases manifest themselves. Every surgeon and radiologist has learned to 
regard cancer of the breast as being one of the most tricky and difficult dis- 
eases to prognosticate. Such eminent American authorities as Doctors Hal- 
sted,“ Willy Meyer,® Greenough,'’ Bloodgood,® and Lee,® as well as such 
eminent foreign authorities as Mr. Handley,’’ Professor Wintz,® and For- 
sell and his associates at Radiumhemmet,® have at various times contributed 
greatly to the advancement of our knowledge of this disease. Handley’s 
work on cancer of the breast, in which he so clearly demonstrates the channels 
of dissemination through the lymphatics, is a monumental contribution in 
the advancement of our knowledge. Doctor Ewing’s summary, as quoted 
above, bears out the logic of Handley’s investigations. Mr. Handley’s clear 
vision of the pathology from the surgical point of view brings to our atten- 
tion very forcibly how inadequate is the so-called radical operation as advo- 
cated by Willy Meyer, Rodman or Halsted. If it were only that cancer of 
the breast disseminated itself along lines which the radical operation can 
eliminate, one would he more satisfied with the possibilities of such an ojiera- 
tion. Too often one is chagrined, after a period of one to ten years, to find 
dissemination of the original tumor afipearing along the second, third and 
fourth intercostal spaces, near the .sternum, or to find mediastinal and pleural 
involvement, or widespread or isolated hone metastases. I\Ir. Handley’s 

269 



BERNARD F. SCHREINER 


point is well taken in the technic of applying radium after radical operation 
in trying to eradicate the possible metastases to the anterior mediastinum. 
It has been my misfortune to see recurrences in this locality in numerous 
instances, appearing after years, some as late as seven, eight and nine years ; 
as well as to see metastases in the supraclavicular lymph nodes, the media- 
stinum or the bones, on a few occasions thirteen, fifteen and twenty years 
after the original operation. 

After my experience with cancer in general I am more and more inclined 
to believe that the word “cure,” as applied to malignant disease, should be 
eliminated from the literature and the words “clinically well” be substituted.^® 
The value of any therapy should be judged purely on tbe basis of comfort 
to the individual and the prolongation of life, even though the disease has 
not been eliminated from a pathological point of view. Whether this result 


Table I 

Results of Operation in Carcinoma of the Breast without Irradiation and with Irradiation 
(This is part of a table which appeared in a recent article by Pfahler and Parry“) 


Author 

Without gland involvement 

With gland involvement 

Operation 
without 
irradiation 
Per cent. 

Operation 

with 

irradiation 
Per cent. 

Operation 
without 
irradiation 
Per cent. 

Operation 

with 

irradiation 

Per cent. 

Konig 

lOO 


39 


Bloodgood 

70 


20 


Lee 



IS 


Finisterer 



4-3 


Doderlein 

46 

48 

s 

20 

Doderlein (completed) 


80 


36 

Wintz 


77 



Schmitz 


64 


42 

Perthes 



25 


Anschutz 

100 

100 

31 

42 

Harrington 

70 - S 

66.2 

22.8 

22.3 

Pfahler and Parry 


89 


47 

Schreiner 


6S 


23 





— 


can be obtained by a given procedure or by a combination of procedures is of 
paramount importance. I believe that conservatism in surgery, together 
with radiation and other medicaments, may be the means to this end. 

It should be our earnest endeavor to establish the limits of surgery as a 
possibility of eradicating cancer of the breast. The greatest discrepancies 
are seen in the statistical reports of competent observers, Table I. Doctors 
Steinthal, Lee,^^ and Schinitz,!^ together with others, have tried to establish 
clinical groupings so that the results of cases reported in the literature can be 
better estimated. If all should decide on a grouping and classify their cases 
accordingly the statistics of five years hence would be more accurate and of 
the greatest value. 

With this thought in mind I have separated these cases into primary 
carcinoma of the breast and post-operative recurrent carcinoma of the breast. 
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The primary cases are divided into three groups. Group I consists of those 
cases in which the growth is confined to the breast and having no metastases, 
as evidenced by clinical and radiographic examinations, as well as, in the 
operative cases, by histological examination. In Group II are all carcinomas 
of the breast with definite metastases in the axilla, or ulceration of the breast 
which is fixed to the pectoral muscle, and showing without doubt involvement 
of the skin lymphatics. In Group III are the tumors of the breast, with or 
without axillary involvement, but with definite widespread metastases, as in 
the supraclavicular region, mediastinal or disseminated metastases. The 
recurring carcinomas of the breast are divided, as accurately as possible, into 
two groups. In Group I are those with local recurrence only; in Group II 
those with or without local recurrence but with disseminated metastases. 

There were 480 cases of carcinoma of the breast admitted to the State 
Institute for the Stud)^ of Malignant Disease from 1914 to 1925. Of these 
480 cases 283 were primary and were divided as follows : In Group I were 
seventy-one cases, fifty-two of which were treated by radical operation and 

Table II 


Showing Age Incidence at the Time of Admission 



20-29 

30-39 

40-49 

50-59 

60-69 

70-79 

80-89 

90-99 

Total 

Primary Group I . . . . 



5 

23 

23 

II 

7 

2 

B 

71 

Primary Group II ... . 

3 

10 

24 

38 

36 

16 

5 


132 

Primary Group III ... . 


6 

13 

25 

20 

12 

3 

I 

80 

Recurring Group I 

— 

3 

9 

13 

5 

I 


— 

31 

Recurring Group II 

2 

17 

57 

55 

29 

6 

— 

— 

166 

Total 

5 

41 

126 

154 

lOI 

42 

10 

I 

480 


radiation, and nineteen treated by radiation alone. In Group II there were 
132 cases, fifty-three of which were treated by radical operation and radiation, 
and seventy-nine by radiation alone. Most of these seventy-nine cases were, 
for one or more reasons, considered not suitable for operation. In Group 
III there were eight)’- cases. These were definitely inoperable and were 
treated by radiation alone. Of the 480 cases 197 were recurrences. These 
were divided as follows : In Group I, thirty-one cases with local recurrence 
only, treated by radiation alone, and 166 cases in Group II, local recurrence 
and disseminated metastases, which were treated by radiation alone. 

The age incidence is depicted in Table II. The youngest patient was 
twenty-four, the oldest ninety years of age. Fifty-eight per cent, were 
between forty and sixty years old. These 480 patients were females, 388 of 
them being married, and ninety-two single. The disease was primary in the 
right breast in' 214 cases, in the left breast in 231 cases ; in thirty-five instances 
both breasts were involved, twenty-one of these being post-operative, recur- 
ring cases of Group II. A history of cancer in the family was reported by 
no of these women. The blood Wassermann reaction was positive in thirty- 
eight of these patients. Eighty-nine of these women gave a history of injury, 
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cither in the form of a blow, a kick, fall or hruise, which they thought might 
have contributed to, or been the cause of, their trouble. Sixty-four per cent, 
of these patients gave a history of less than one year’s duration at the time 
of admission, 77 per cent, of less than two years’ duration. One hundred 
forty-three of these women had never been pregnant, the other 337 gave a 
history of from one to nine pregnancies. 

Treatment . — Prior to 1920 these patients were treated with low voltage 
X-rays in divided doses, 234 millimetres aluminum filter, 100,000 volts, 
5 milliamperes, time factors varying from five to fifteen minutes at 20 to 30 
centimetres’ distance. Treatment was repeated sometimes at one-week inter- 
vals or two-week intervals over a period of one to three years, with intervals 
of rest depending on the condition of the skin. 

From 1920 to 1925 the patients were treated by means of high voltage 
X-rays with varying technic as to distance and number of fields applied. 
During the years 1920, 1921 and 1922, cross-firing and massive doses were 
tried and resulted in much depression. X-ray sickness, and on the whole did 
not seem to justify the procedure that was then carried out. From 1923 to 
1925 divided high-voltage X-rays were used which seemed more beneficial to 
the patients. The method was to divide a known quantity of X-rays over a 
period of a week to twelve days, allowing for the time elapsed between treat- 
ments; the desire being to administer from 120 to 150 per cent, on the skin. 
The factors of high-voltage X-rays were : 200,000 volts, 8 to 30 milliamperes, 
0.5 millimetre copper, i millimetre aluminum filter, size of field 10 by 15 
up to 20 by 20 centimetres, distance 40 to 50 centimetres, time factor depend- 
ing on milliamperage and distance. 

In some cases the implantation of radium emanation in glass seeds was 
resorted to. In a few cases radium packs were substituted for high-voltage 
X-rays, the factors being 6 centimetres’ distance, 2 millimetres of brass, 

I millimetre of aluminum, i centimetre of rubber, for 6,000 to 8,000 millicurie 
hours per field. 

In the cases which were operated, the radical operation according to the 
method of Willy Meyer was carried out. 


Results of Treatment 

480 cases treated. 283 primary cases. 52 cases in Group I were treated by radical opera- 
tion and radiation. 4 of these died of intercurrent disease, having been clinically well 
one year, one year, three months, one year, six months, and for two years, seven 
months, respectively. 2 were lost trace of. i had been clinically well four years, 
the other one had a recurrence and was lost trace of in less than a year. 46 cases 
• were available for study. 35 of these lived for from five to sixteen j'ears from the 
time of treatment. 30 of the 46 cases, or 65 per cent., have been clinically well for 
five ye'ars or more. i has lived eight years. She was clinically well four years, 
ten months, when there was a recurrence in the scar which has healed twice since 
with radiation (for one year each time). Now the scar is thickened and adherent 
to the chest wall but she is feeling well, i died eight years after treatment. She 
had been clinically well two years, eight months following treatment when there 
was a recurrence in the axillary scar which responded to radiation and she 
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again well for two years, four months when she developed spinal and mediastinal 
metastascs which caused her death, there being no evidence of recurrence externally. 
I died five years after treatment. She developed mediastinal metastases two years, 
three months after treatment, the operative site remain ng well at the time of 
death, i died in five years. She had been clinically well four j^ears when meta- 
stases developed in the supraclavicular region, thyroid and sternomastoid muscle. 

1 is alive five years after treatment. Two years after treatment she developed 
mediastinal nodes, followed by glandular involvement of both hila and four years 
after treatment there was metastasis in the supraclavicular region. The operative 
site remains well. 

n patients died in less than five j'cars. In 8 the operative site remained well but 
metastases developed and they died as follows ; i in nine months from mediastinal 
metastases ; 4 in from one to two years, i from liver metastases, i from metastases 
to the brain and mediastinum ; i from metastases to the supraclavicular region and 
liver, 1 from metastases in pancreas and liver. 1 in from two to three years from 
liver metastases. 2 in from three to four j'ears ; i from carcinoma of the other 
breast and metastases in the supraclavicular region and mediastinum, i from 
metastases in the liver. 3 patients had local recurrence and metastases and died : 

2 in from one to two years from recurrence and general metastases; i in four years 
nine months. She had been ciinicall}'' well one year, two months, when there was 
a recurrence over the fourth rib which gradually extended over the chest and into 
the mediastinum. 

19 cases in Group I were treated by radiation only. 3 died of intercurrent disease in 
one j’ear, two years, and in two years, seven months, respectively, 2 being clinically 
well, the other much improved. 2 were lost trace of in less than a year. 14 cases 
available for study. 6 of these lived for five years or more. 4 of the 14 cases, or 
28 per cent., have been clinically well five years or more, i is living eight 3'ears, 
eight months from the time of admission. She has had supraclavicular and axillary 
nodes for the past two years, i died six years from the time of admission. She 
had been clinically well two years, five months when there was a recurrence locally, 
followed b}’- definite mediastinal involvement four years after admission. 8 patients 
died in less than five j^ears : i in less than one year, unimproved ; 2 in from one 
to two 3'^ears, i unimproved, the other from carcinoma of the stomach, the breast 
lesion having healed; 2 in from two to three 3'ears, unimproved; i in from three to 
four 3’^ears, having been clinically well one year, nine months when there was local 
recurrence ; 2 in from four to five 3'ears, i had been clinically well one 3'ear when 
there was local recurrence, i died from mediastinal and spinal metastases, the 
breast having never entirely healed. 

Nine of the 19 cases, or 47 per cent., showed marked improvement, which, however, 
was not lasting. 

53 cases in Group II were treated by radical operation and radiation. 4 died of inter- 
current disease, 3 having been clinical^' well six months, ten months and two and 
a half years, respectively ; i in one and a half 3'ears, after recurrence. 6 were lost 
trace of in less than a year. 3 had had recurrence. 3 were clinically well when 
last seen. 43 cases available for .stud3'. 15 lived for from five to ten years. 10 of 
the 43, or 23 per cent., have been clinically well five years or more, i was clinically 
well for one year when there was a local recurrence and she died in five 3-ears, i 
was clinically well for four 3'ears when there was a local recurrence and distant 
metastases developed and the3' died as follows : 2 in less than one year, r from 
five years, i was clinically well two 3'ears when there were definite skin meta- 
stases which became progressively worse and she died from mediastinal metastases 
five years from the time of admission, i was clinically well four years, two months 
when there was local recurrence. She died six years, nine months from the time 
of admission, i is living eight years after admission. She developed a recurrent 
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node in the axilla three months after treatment, and a recurrence in the scar in the 
chest four years, three months after treatment. 

28 patients died in less than five years. In 5 the operative site remained well but 
metastases developed and they died as follows: 2 in less than one year, i from 
abdominal metastases, i from liver and spinal metastases; 2 in from two to 
three years, i from mediastinal metastases, i from abdominal metastases ; i in from 
four to five years, having been clinically well three years, six months when she 
developed spinal metastases. 

23 patients had local recurrence and metastases and died as follows : 6 in less than one 
year, 8 in from one to two years, 3 in from two to three years, 4 in from three 
to four years, 2 in from four to five years. One of these had been clinically well 
one year, seven months when there was a recurrent node in the axilla, definite 
recurrence in the scar not appearing until four years, five months after treatment. 

79 cases in Group II were treated by radiation only: 7 were unimproved and lost trace 

of in from a few months to three years. 3 died from intercurrent disease, all 
improved, 2 in three months, i in one year, eight months. 69 cases were available 
for study. 10 have lived for from five to nine years, i of the 69 cases, or 1.4 
per cent., has been clinically well five years. I was clinically well three years 
when skin nodules appeared and the condition has remained the same, i died in 
five years, five months from the disease and metastases. 1 died in five years from 
intercurrent disease. There had been no clinical evidence of the disease for a 
period of four months prior to death, i died in six years from tire disease, i died 
in six years, four months from mediastinal metastases; local improvement, i was 
clinically well one year, eight months when there was local recurrence and she 
died six years, seven months from the time of admission, i was clinically well 
two years when there was local recurrence and she died in seven years from the 
time of admission, i was clinically well one year when there was mediastinal 
involvement, followed in two years by local recurrence. She feels well eight years 
after admission; there is a hard sclerosed tumor in the breast, i was clinically 
well three years, eight months when there was local recurrence and metastases 
over the whole chest. She died eight years, two months from the time of admission. 

59 patients died in less than five years; 17 in less than one year. In one. the breast 
was healed and she died from carcinoma of the uterus. 14 died in- from, one to 
two years. 12 were unimproved. 2 had been clinically well. eight months and one 
year, eight months, respectively, when there was local recurrence. 9 died in from 
two to three years. 7 were unimproved, i died from metastases in the liver and 
uterus, having been clinically well two years, i died from distant metastases, the 
node in the axilla had persisted but the breast healed. 13 died in from three to 
four years. 12 had palliation only, i was clinically well three years when there 
was local recurrence as well as metastases. 6 died in from four to five years; all 
had had good palliation. 

80 cases in Group III were treated by radiation only: ^ were lost trace of. 4 in 

than a year, 2 in from one to two years, i in from four to five years. 73 cases 
available for study. 2 patients are living over five years: i for six years from 
the time of admission, she has had marked regression in the primary tumor and 
in the metastases in the supraclavicular and axillary regions, mediastinal metastases 
still present; i for seven years, she had supraclavicular nodes on admission and 
has been clinically well for the past three years. 71 patients died in less than five 
years as follows : 33 in less than one year ; 20 in from one to two years ; 6 in from 
two to three years; 6 in from three to four years, one of these had been clinically 
well three years when there was local recurrence and metastases in the liver ; 6 
died in from four to five years, one of these had lung involvement at the time 
of admission, the breast lesion had been healed for two years prior to death. 
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197 recurring cases. 31 cases in Group I were treated by radiation only. 2 died of 
intercurrent disease, having been clinically well one and a half years and two 
years, respectively. 3 were lost trace of in less than one year. 26 cases available 
for study. All died in less than five years from the recurrence and metastases as 
follows: II in less than one year, 9 in from one to two years (2 of these had 
seemed clinically well for a few months), 4 in from two to three years, 2 in from 
four to five years. One of these had been clinically well for two years when there 
was local recurrence as well as metastases. 

166 cases in Group II were treated by radiation only: 29 were lost trace of, 28 in less 
than one year, only one having shown improvement, i in two years. 137 cases 
were available for study : 6 of these lived five to seven years : i has been alive for 
five years from the time of admission. She had mediastinal metastases and nodes 
in the scar at the time of admission; these healed with X-ray treatment for nine 
months. l has been alive for five years. She had supraclavicular nodes at the 
time of admission which were held in check by radiation. She developed mediasti- 
nal metastases two years after admission. 3 died in from six to seven years, i 
showed marked regression of the local recurrence, palliation lasting up to seven 
years, i had marked palliation for over three years, i died from mediastinal 
metastases, there having been no local recurrence for three years prior to death; 
I patient is living seven years, three months, from the time of admission. There 
has been marked regression of the metastases in the supraclavicular region, although 
we are suspicious that there is now mediastinal involvement. 82 died in less than 
one year. 37 in from one to two years. 6 in from two to three years (one of 
these had marked palliation). 6 in from three to four years (one showed marked 
regression of the metastases, another was well externally for three years when 
she died from the mediastinal involvement which she had at the time of admission). 

SUMMARY 

The absolute statistics of the 283 primary cases show that forty-five, or 
16 per cent., have been clinically well for five years or more; that thirty, or 
58 per cent., of the fifty-two primary Group I cases, treated by operation 
and radiation, have been clinically well five years or more; that four, or 
21 per cent., of the nineteen primary Group I cases, treated by radiation only, 
have been clinically well five years or more ; that ten, or 19 per cent., of the 
fifty-three primary Group II cases, treated by operation and radiation, have 
been clinically well five years or more; that one, or 1.2 per cent., of the 
seventy-nine primary Group II cases, treated by radiation only, has been 
clinically well five years or more. No case in primary Group III, treated by 
radiation only, has been clinically well five years. No case in the recurrent 
Group I, or recurrent Group II, treated by radiation only, has been clinically 
well for five years. 

Statistics based on patients available for study: 

Primary Group I . — Of forty-six cases treated by operation and radiation, 
thirty, or 65 per cent., have remained clinically well for five years or more. 
Of fourteen cases ti'eated by radiation only four, or 28 per cent., have 
remained clinically well for five years or more. 

Primary Group 11 . — Of forty-three cases treated by operation and radia- 
tion, ten, or 23 per cent., have remained clinically well for five years or more. 
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Of sixty-nine cases treated by radiation only, one, or 1.4 per cent., has 
remained clinically well five years or more. 

Primary Group III . — Palliations are shown in this group of seventy-three 
cases in the longevity of the patients. Prom the time of admission; 
per cent, lived five years or more; 8 per cent, died in from four to five years; 
8 per cent, died in from three to four years; 8 per cent, died in from 
two to three years; 27 per cent, died in from one to two years; 45 per cent, 
died in less than one year. 

Recurrent Group I . — Of twenty-six patients, treated hy radiation only, 
from the time of admission: 7.6 per cent, died in from four to five years; 
15.3 per cent, died in from two to three years?; 34.6 per cent, died in from 
one to two years ; 42.3 ]:)er cent, died in less than one year. 

Recurrent Group II . — Of 137 patients, treated hy radiation only,- from 
the time of admission : 4.3 per cent, lived over five years ; 4.3 ];)er cent, died 

in from three to four years; 4.3 per cent, died in from two to three 3'ears; 
27.0 per cent, died in from one to two years ; 59.8 per cent, died in less than 
one year. 

CONCLUSIONS 


1. In primary operable Group I cases, treated by radical operation and 
radiation, 65 per cent, of those available for study were clinically well five 
years or more; of those treated by radiation alone, 28 per cent, remained 
clinically w'ell five years or more. 

2. In primary Group II cases, treated by I'adical operation and radiation, 
.23 per cent, have remained clinically well five years or more ; of those treated 
by radiation alone (which were inoperable) 1.2 per cent, remained clinically 
well five years or more. 

'3. The primary Group III cases, treated by radiation alone, have yielded 
palliations only. 

4. The recurring cases, Group I and Group II, treated by radiation alone, 
have yielded palliations only. 

5. I am convinced that irradiation is of distinct value in the retardation 
of the growth and the amelioration of suffering and in the prolongation 
of life. 
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METASTASES TO THE SKELETON, BRAIN AND SPINAL 
CORD EROM CANCER OF THE BREAST AND THE 
EFFECT OF RADIOTHERAPY 

Bt Maurice Lbnz, M.D., and Jacob R. Freid, MD. 

OF New York, N. Y. 

The clinical course and response to therapy of metastases from cancer of 
the breast may best be studied in patients whose histories are known from the 
time of discovery of the tumor to the time of death. Patients alive when they 
are investigated or those dying accidentally or from intercurrent diseases, 
illustrate only single chapters in the life history of the cancer and do not 
give a true picture of the disease as a whole. 

The greater number of patients with cancer of the breast admitted to the 
Radiotherapeutic and Surgical Services of the Montefiore Hospital of New 
York during the past ten years, reached the hospital in the terminal stage 
of the disease. They died shortly after, either in the hospital or at home 
while under direct or indirect supervision of the medical staff of these services. 
The clinical course of the earlier phases of the disease had to be reconstructed 
in most cases from the history as given by the patient or from records of 
other hospitals. Through the cooperation of the departments of pathology 
of Montefiore Hospital and several other hospitals, histological studies on the 
original tumor and its metastases were made possible in nearly four-fifths of 
the cases.* 

Material. — One h undred and sixtv-eight cases of carcinoma of the br east 
with metastases to v arious p arts of the body were studied from the time of 
the discovery of the tumor to the time of death. Nearly half (eighty-one 
cases) had s keletal metastases, proven rbnt genographically or at auto psy. 
More th an half of these had involvement of the lumbosacral spine and_about_. 
one t hird of the skull. Of the latter, more than nalt gave neur ologic signs 

*We wish to express our appreciation to the following pathologists; D. Symmers 
(Bellevue Hospital, N. Y.) ; Bender Hygienic Laboratory, Albany, N. Y. ; A. Plant 
(Beth Israel Hospital, N. Y.) ; M, Jacobi (Brownsville and East New York Hospital, N. 
Y.) ; W. H. Cook (Bureau of Laboratories, City Hall, Yonkers. N. Y.) ; E. L’Esperance 
(Cornell University Medical College, N. Y.) ; D. S. D. Jessup (Fifth Avenue and N. Y. 
Skin and Cancer Hospitals, N. Y.) ; W. E. Youland (Flower Hospital, N. Y.) ; M. 
Lederer (Jewish Hospital of Brooklyn, N. Y.) ; E. P. Bernstein (Lebanon Hospital, 
N. Y.) ; G. L. Rohdenburg (Lenox Hill Hospital, N. Y.) ; J. Oliver (Long Island College 
Hospital, Hoagland Laboratory, Brooklyn, N. Y.) ; J. Ewing and F. W. Stewart 
(Memorial Hospital, N. Y.) ; C. Davidson, D. Marine, and D. Perla (Montefiore Hos- 
pital, N. Y.) ; L. Gross and P. Klemperer (Mt. Sinai Hospital, N. Y.) ; A. S. Price (New 
York Polyclinic Hospital, N Y.) ; W. J. Mac Neal (Post Graduate Hospital, N. Y.) , 

A. P. Stout (Presbyterian Hospital, N. Y.) ; L. Knox and F. C. Wood (St. Lukes 
Hospital, N. Y.) ; A. A. Eisenberg (Sj'denham Hospital, N. Y.) ; M. A. Goldzieher 
(United Israel Zion Hospital, Brooklyn) ; and S. A. Goldberg (Bronx Hospital, N. Y.)- 
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of brai n involvemen t and of the former, thirteen cases were thought to 
have spinal-cord metastases. No cases of spinal-cord involvement were 
observed in the absence of evidence of the disease in the lumbosacral spine. 
It is doubtful whether true metastases to the spinal cord occurred, in as much 
as autopsy of four of the thirteen showed) in three only compression of and 
in one an extension into the cord. A similiar problem arose with regard to 
brain involvement: in nine autopsies, extension from the calvarium to the 
dura was found in one, extension from the calvarium through the dura to the 
brain in three, and multiple metastases apparently spread by the blood-stream 
in five. It can thus be seen that clinical differentiation of compression, exten- 
sion and true metastases from carcinoma of the breast in the central nervous 
system is difficult if not impossible. Of the eighty-five cases of metastases to 
the skeleton and central ner\'ous system, sixty-seven were verified histologi- 
calty; thirty-two of these were examined post-mortem. Sixty cases of the 
eight3'--five could be grouped according to histological evidence of malignancy, 
into Grade I, ofleast malignant, Grade II, or moderately malignant, and Grade 
III or mditma fi g iiariL. — Otfflie eighty-five cases nearly 66 per cent, (fifty-six 
cases) had radicah mastectomies; 15 per cent, (thirteen cases) were not 
operated upon; 8 per cent, (seven cases) had simple mastectomies, and 6 per 
cent, (five cases) had only biopsies. Many cases were so far advanced when 
admitted to the Montefiore Hospital that radiotherapy was withheld, or one 
X-ray treatment given for psychological reasons. These latter cases have not 
been used in evaluating the efficiency of radiotherapy. 

Definitions . — The term of life of the patient, from the time of the dis- 
covery of the primary tumor to death, was divided into two periods. The 
last third was designated as terminal in contrast to the earlier two-thirds or 
pre-terminal. An exception was made in the case of patients who lived over 
three years. In these, the last year of life was looked upon as the terminal 
stage. It was found that at least 55 per cent, of the cases of skeletal metas- 
tases occurred during the pre-terminal period of the disease, and that survival 
in this group after the appearance of clinical evidence of skeletal metastases 
varied from a few months in fulminating cases to four and two-thirds years 
in the slowly advancing carcinomas. 

Our criterion for clinical evidence of skeletal metastases was pain or 
tenderness localized in a part of a bone which later showed the typical 
rontgenographic picture of metastasis, or in which cancer was found at 
autopsy. All of the cases quoted in this paper as skeletal metastases have 
been thus verified. The clinical diagnosis of brain and cord involvement was 
based on S3miptoms of increased intracranial pressure or neurologic signs of 
localized cerebral, cerebellar, brain stem or cord involvement. The difficulty of 
differentiating between compression, extension and true metastases in this 
connection has alread3" been mentioned. Clinical diagnosis of pulmonary and 
pleural metastases was made on subjective s3’’mptoms or physical signs of a 
process in the lungs which could not be explained on other grounds, and in 
which later, rontgenographic or post-mortem evidence of cancer was found. 
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Under skin metastases, were included typical cutaneous and subcutaneous 
nodules in or near the operative scar, or related to a carcinomatous ulcer. 
Direct extension from a broken-down carcinomatous ulcer of the skin was 
excluded, as it was felt that this was not a true metastasis. In spite of prob- 
able errors and the incompleteness of individual case histories, it is believed 
that the sum total of information gathered allows certain general conclusions 
which hold true for the average case of carcinoma of the breast with 
metastases to the skeletal and central nervous systems. 

5'cv, Age, Location of Primary Tumor. — Of the eighty-one cases with 
skeletal metastases, eighty were in women and one was in a man. 

The age of the patients when the tumor was first noted, varied from 
twenty-two to seventy-five years. As seen from Table I the greatest number 
of case's occurred between the ages of forty and fifty years. A definite rela- 
tionship between age and duration of life following the discovery of the 
tumor could not be established. Several of our \'’oungest patients were 
among those who lived for a long period while some of the oldest patients 
died soon after the discovery of the tumor. 

1'able I 

Age When Tumor Was Noted — 8i Cases 

Per cent. 


Age Groups of cases 

Under 30 5 

30-40 30 

40-50 37 

50-60 19 

60-70 8 

Above 70 I 


The primary t umor arose in the right breas t in forty-three cases and in 
the left br east in th irty -eight cases . Data giving more exact localization of 
the tumor in the breast were too incomplete to be of much value. Information 
regarding clinical or microscopical involvement of "axillary lymph-nodes was 
frequently so unsatisfactory that it was decided to leave this factor also 'out 
of consideration. 

Anatomical Distribution of Skeletal Metastases. — Among the eighty-one 
patients there were only 16 per cent, (thirteen cases) that apparently had 
metastases to the skeleton alone. In the rest, i.e. 84 per cent, (sixty-eight 
cases) skeletal invasion was associated with metastases to one or several 
of the other body systems. The distribution of these metastases in eight 3 '’-one 
cases was as follows: lungs 52 per cent, (forty-two cases), skin 36 per cent, 
(twenty-nine cases), brain 21 per cent, (seventeen cases), spinal cord 16 per 
cent, (thirteen cases). 

Most of th e skele ^^a^ were mult iple. Of the eighty-one cases 

only fourteen showed involvemen^ix£-a,single~BoiTer- «'id even -in these it may 
be questioned whether some other metastasis was not overlooked. 

The regional distribution of the meta.stases was investigated, first as to 
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general distribution, and secondly as to the site of the first localization. The 
btter study probably gives a truer picture of the predilection of the metasta- 
tic process for certain bones especially if the pre-terminal cases are con- 
sidered separately. 


Table II 


Anatomical Distribution in 8i Cases of Skeletal Metastases* 


General 

localization 

Per cent. 

No. of 
cases 

Specific 

localization 

Per cent. 

No. of 
cases 

Homolateralt 

Heterolateral 

Bilateral 

Pelvis 

62 

51 

Ischium. . 

37 

19 






Ilium .... 

58 

30 






Pubis .... 

56 

29 



Spine 

59 

48 

Cervical . 

13 

8 






Dorsal . . . 

40 

24 






Lumbar. . 

57 

34 






Sacral. . . . 

38 

23 



Femur 

54 

44 




Bilateral 

31 





Heterolateral . 

8 







Homolateral . , 

5 

Ribs 

39 

32 




Bilateral 

20 





Heterolateral.. 

5 







Homolateral . . 

7 

Skull 

35 

29 






Humerus 

27 

22 




Bilateral 

1 1 







Heterolateral. . 

. 5 







Homolateral . . 

6 

Scapula 

16 

13 




Bilateral .... 

8 





Heterolateral.. 

4 







Homolateral . . 

I 

Clavicle 

14 

12 




Homolateral . . 

1 







Bilateral 

5 







Heterolateral. . 

6 

Tibia 

3 

3 




Homolateral . . 

2 







Heterolateral.. 

1 

Sternum 

I 

I 






Radius 

I 

I 






Ulna 

I 

I 






Hands 

I 

I 






Fibula. . . . 

I 

1 






Bones of Feet . 

I 

I 







Note. — * Most of the cases had multiple metastases, so that the same ca=e may appear under several 
headings. A clearer picture of the relative frequency may be obtained from Table III. 

T ‘ Homolateral” designates occurrence on the same side as the primary growth in the breast: r.g. right 
breast and right femur; "Heterolateral” on the opposite side. 

Of the forty-five cases of skeletal metastases occurring in the pre-terminal 
stage the ^skeleton wiis the primary localization in 82 j^er cent, (thirty-nine 
cases). In only six cases did rontgenogra phic or clinical evidence of oth er 
metasta^s prerpr1pj ^p1ptn]_i'nvnsinn : in thre e these were p nimnnnry nnrl in 
three cutaneous metastases. The metastases however did not remain localized 
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Table III 


The First Site of Involvement as Suggested by Pain and Later Confirmed Rdntgenograpliically. 

75 Cases 


Per cent. No. Cases 


Sacro-lumbar spine 

Femur 

Pelvis 

Skull 

Dorsal spine 

Ribs 

Humerus 

Scapula 

Clavicle 

Tibia 


37 

i6 

H 

13 

5 

5 

4 

2 

I 

I 


28 

12 

II 

10 

4 

4 

3 

2 

I 

I 


to the skeleton. In 80 per cent. (thirt3'^-six cases) they were complicated by 
metastases to other parts of the body. In ten the skeletal metastases were 
followed by pulmonary and in ten others by cutaneous invasion. The relation- 
ship between the time of onset of skeletal and other metastases could not be 
determined in the remaining cases. The regional distribution of the first 
localization in the forty-five cases occurring in the pre-terminal stage is given 
in Table IV. 


Table IV 

First Localization in the Skeleton of Cases in the Pre-Terminal Stage, 45 Cases 


Region 

Per cent. 

No. of Cases 

Lumbo-sacral spine 

39 

17 

Femur 

18 

8 f heterolateral, 7 



\homolateral, i 

Pelvis 

16 

7 

Skull 

8 

4 

Dorsal spine 

7 

3 

Ribs 

4 

2 

Scapula 

4 

2 f homolateral, i 



\ heterolateral, i 

Humerus 

2 

i heterolateral 


The anatomical distribution of metastases as given in Table IV cor- 
responds to the finding of Lee,^^ Semken,®° and others, and differs somewhat 
from that quoted by Handley and more recently by Carnett and Howell. 
While the figures on the frequency of involvement of the sternum and ribs 
quoted by Handley are probably nearer the truth than those given here, 
metastases to the lumbosacral spine, pelvis, and femur, surely occur more 
often than it would appear from the tables of this author. The discrepancy 
may be due to the fact that the criterion for localization of skeletal metastases 
in this series was pain and later a positive rontgenogram, whereas Handley s 
statistics are based on autopsy findings. It is well known that rontgeno 
graphs of metastases in the sternum and the adjacent portion of the ribs are 
rarely satisfactory. 
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Histological Grading of Malignancy and Its Bearing on the Survival 
Period Following Discovery of the Tumor, the Metastases, and the Time 
Interval betzveen These. — The microscopic structure of the primary tumor, or 
the metastases or both were investigated and an attempt was made in fifty- 
seven cases of skeletal metastases to grade the tumor according to the his- 
tological evidence of malignancy without reference to the clinical history. 
Variation in size and staining qualities of the cells and nuclei, frequency of 
mitotic figures, secretion vacuoles, glandular differentiation, connective tissue 
reaction, round-cell infiltration, and necrosis were studied. The order of 
importance of these factors in determining the degree of malignancy, is that 
just given. Grouping into Grade I and III was comparatively easy. Grouping 
of cases into Grade II on the other hand was difficult, as the histological 
characteristics in many cases approached either Grade I or III. This is 
illustrated in the following case. 

B.G., with a primary inoperable carcinoma of the left breast, had a biopsy done and 
three years later died of broncho-pneumonia. The histological picture of the original 
tumor showed extreme variation in the size and staining qualities of cells and nuclei, two 
to three mitotic figures per high power microscopic field, no secretion vacuoles or attempt 
at glandular differentiation. Specimens obtained at post-mortem examination from skull, 
dura, brain and adrenals, on the other hand, showed slight to moderate variation in the 
size and staining qualities of cells, practically no mitotic figures, no secretion vacuoles, but 
a slight attempt at glandular differentiation. Our classification based on sections of the 
original tumor would have been Grade III, on sections from the autopsy material, 
Grade I. After seeing both we grouped the case as belonging to Grade II, 

Of the fifty-seven cases twenty-six were thus classed in Grade I, twenty- 
six in Grade II, and five in Grade III. While inaccuracies in grading occurred, 
the general clinical value of this histological grading is supported by a study 
of the survival period after the discovery of the tumor as illustrated in 
Table V. It is interesting to note that five cases of Grade I with marked 

Table V 

• Survival Period According to Histological Grading, 57 Cases 


Average duration 

Grade No. of Cases of life in months 

1 26 50.2 

II 26 23.5 

III 5 17.3 


glandular differentiation had an average survival period of 71. i months as 
compared to an average survival period of forty-five months for the twenty- 
one other cases which did not show this histologic characteristic. 

Cases with marked connective tissue reaction (scirrhous cancer) 
showed somewhat increased survival periods for Class II and III, not for 
Class I. The significance of this finding may be questioned. 

There were thirty-nine cases in which a radical amputation of the breast 
was done and six non-operated cases which could be graded according to the 
histological evidence of malignancy. The survival period varied with the his- 
tological grading and appeared to be somewhat shorter in the non-operated 
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'i'ABLI- VI 

Survival Period in Cases with Marked Conned ivc Tissue Reaction, i6 Cases 

Survival period 

Group No. of Cases in months 

^ 6 49.4 

8 32.3 

■ HI 2 20 

series. However, definite conclusions cannot be drawn on this last question on 
account of the marked numerical divergence of the two series. It might be 
interesting to mention, that the only three patients of the radically operated 
Grade I group that survived a year or less after the tumor was noted, were 
patients who showed pain and tenderness in bones before the operation, and 
post-operatively showed rontgenographic evidences of skeletal metastases. 
Whether this is a coincidence in patients operated upon when they were near- 
ing their terminal stage, or whether the operative interference so lowered their 
resistance as to accelerate the approach of death offers interesting material for 
speculation. 

Table VII 


Duration of Life Arranged According to Histological Grading — 46 Cases 


Group 

Cases with radical amputation 
of the breast 

Non-operated cases 

No. of 
cases 

Survival period 
discovery of tumor 
to death (months) 

No. of 
cases 

Survival period 
discovery of tumor 
to death (months) 

I 

22 

53-6 

I 

. 30 

II 

14 

41 .2 

4 

27.7 

Ill 

3 

20 

2 

13-5 


The influence on the survival period of the pre-operative duration of a 
palpable tumor in cases subjected to radical amputation of the. breast was 
studied, but no definite conclusions could be arrived at, perhaps on account of 
lack of sufficient material. It seemed however that patients in whom the 
rate of growth of the tumor was slow-* and who therefore visited the 
surgeon and were operated upon late did better than those in whom the 
rate of growth was rapid, caused discomfort and who were operated upon 
earlier. This in no way affects the advisability of early operation, but is the 
probable explanation of this unexpected finding. For instance, in three Grade 
III cases a radical mastectomy had been performed three months after the 
tumor was noted. The average survival period in these was only seventeen 
and one-third months. On the other hand in four cases of Grade I in whom 
the tumor had been noted for more than a 3'’ear prior to the time of mastectomy 
the survival period was 47.6 months. 

Our data was insufficient to form conclusions as to the possible influence 
of castration on the occurrence of skeletal metastases. 

The time interval between the discovery of the primary breast tumor and 
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Table VIII 

Interval Between Discovery of Tumor and. Onset of Skeletal Metastases — ^43 Cases 


Radically operated cases Non-operated cases 


Group Interval between Interval between 

No. of discovery of tumor No. of discoverj’’ of tumor 

cases and onset of metast. cases and onset of metast. 

(months) (months) 


T; 19 46.5 I 29 

II 14 29.1 4 21. 1 

III 3 10 26 


the onset of symptoms of skeletal metastases as seen from Table VIII also 
seem to depend greatly on the histological grading of the tnmor. 

Survival after the onset of skeletal metastases varied from three months 
to four )^ears and eight months. The combined terminal and pre-terminal, 
and then the latter alone were studied and graded histologically in Tables 
IX and X. 

Tabi.e IX 


Survival After Ousel of Skeletal Metastases, 50 Cases 


Grade 

No. of Cases 

Survival period 
in months 

I 

23 

I 5 -I 

II 

22 

8 

Ill 

5 

9 


Table X 

Survival of Pre-Terminal Cases After Onset of Skeletal Metastases, 32 Cases 


Grade 

No. of Cases 

Survival period 

I i 

15 

19.7 

II 

13 

16.2 

Ill 

4 

10 


The slightly longer survival period in the pre-terminal group as compared 
with the general group is naturally what one would expect. 

Clinical Symptomatology of Metastases to the Skeleton. — Paiid^’ and 
less frequently bony tenderness on direct pressure or percussion are usually 
the first symptoms of invasion of the skeletal system b)’’ metastases from 
cancer of the breast. In 75 per cent, i.e., sixty-one of the eighty-one cases, 
attention was drawn to the presence of bony metastases through the fact that 
the patient complained of localized pain. This was usually at the site of the 
metastases, occasionally, however, over the area of distribution of the nerve 
immediately adjacent to the metastases. In 17 per cent, (fourteen cases) 
pain occurred at about the same time as rontgenographic corroboration was 
obtained and in only 7 per cent, (six cases) were metastases discovered 
incidental!)’- when rontgenographs were made as a routine measure, the patient 
not complaining of any pain. In nine cases it was possible to follow the grad- 
ual apjiearance of definite njntgemigrajdiic evidence of skeletal metastases in 
places where the ]-)atient complained of ])ain from one-half to twelve months 
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prior to positive rontgenograms. In these cases rontgenographs were made at 
frequent intervals until they became positive. In six of the cases the skeletal 
metastasis was the first point of localization; in three, involvement of other 
parts of the skeletal system had been diagnosed rontgenographically and at- 
tention to the new invasion was drawn by the patient’s complaints. A table of 
the nine cases follows ; 


Interval be- 
tween onset 
of pain and 
positive 
Rontgeno- 
graphs 

Clinical symptoms 

Rontgenographs 

K mo- 

F. H. — Severe pain sternal end of left 
clavicle months after discovery 

of tumor. 

18 A mos. P.T.* Clavicles negative. 

19 mos. P.T. Path, fracture 2" from 
sternal end of left clavicle. 

yA mos. 

A. B. — ^When tumor discovered, pain 
in lumbar and sacral regions radiat- 
ing anteriorly. Pain continued fol- 
lowing operation 2 mos. later. 

2 mos. P.T. Lumbar spine negative. 
^A mos. P.T. Slight narrowing of 
body of I st L. V. Small area of bone 
absorption in left wing of sacrum. 

3 mos. 

C. T. — 14 mos. P.T. Pain and tender- 
ness 2nd left rib anteriorly. 

! 

14 mos. P.T. Chest and shoulders 
negative. 

19 mos. P.T. Metastases 6, 7th right 
ribs 7th left rib. 

22 mos. P.T. Metastases in practi- 
cally all the ribs. 

5 mos, 

/ 

R. K. — 7 mos. P.T. Pain in left hip 
and crest of ilium. 

9 mos. P.T. Tenderness in lum- 
bar spine and left hip. 

12 mos. P.T. Pain in left hip 
radiating to ankles, righthip and also 
right shoulder. 

9 mos. P.T. Pelvis and upper third 
of femora negative. 

12 idos. P.T. Small area of rarefac- 
tion in left pubic bone. Femora 
negative. 

17 mos. P.T. Area of bone destruc- 
tion and sclerosis in descending 
ramus of right'ischium._ Metastases 
j in left os and descending ramus of 
left pubis. 

6 mos. 

H. F. — 9 yrs. 9 mos. P.T. Pain right 
foot. Pain in right foot persisted. 

9 yrs. 9 mos. P.T. Right foot nega- 
tive. 

1 0 yrs. 3 mos. P.T. Metastasis to right 
cuneiform bone. 

7 mos. 

R. T. — 16 mos. P.T. Severe pain in 
dorsal region. 

16 mos. P.T. Dorsal region negative. 
23 mos. P.T. Multiple metastases in 
dorsal vertebrae. 

7 mos. 

S. — 27 mos. P.O. Pain in both shoul- 
ders radiating down the arms. Pain 
persisted. 

27 mos. P.O. Shoulders negative on 
numerous chest films taken before 
and following this date. 

34 mos. P.O. Metastasis to head or 
right humerus. 

8 mos. 

i 

R. K. — 34 mos. P .T. Pain right leg. 

36 mos. P.T. Pain and tender- 
ness right lower tibia. 

38 mos. P.T. Marked tenderness 
over tibia. 

42 mos. P.T. Swelling and ten- 
derness right ankle. 

34mos.P.T: Right leg and foot nega- 
tive. 

37 mos. P.T. Right ankle and leg nega- 
tive. 

39 mos. P.T. Right tibia negative. 

42 mos. P.T. Few areas of bone de- 
struction lower end of right tibia ana 

fibula; rontgenographic appearance 

suggestive of metastases. 


* P.T. after discovery of tumor; P.O. after operation. 
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Interval be- 
tween onset 
of pain and 
positive 
Rontgeno- 
graphs 

Clinical symptoms 

Rontgenographs 

II mos. 

C. T. — 16 mos. P.T. Pain and tender- 
ness both scapulse. 

i 

16 mos. P.T. Shoulders negative. 

19 and 22 mos. P.T. Chest X-rayed 
for ribs — negative. 

28 mos. P.T. Multiple metastases in 
scapulae. 

12 mos. 

R. B. — 16 mos. P.T. Onset of pain 
and bony tenderness right ribs. 

10 to 16 mos. P.T. Rontgenographs 
of chest during this period were 
negative for rib metastases. 

22 mos. P.T. Metastasis to 2nd right 
rib. 

12 mos. 

R. S. — 7 mos. P.T. Pain in back. 

II mos. P.T. Radical mastec- 
tomy. Pain in back persisted post- 
operatively. 

18 mos. P.T. Pain in back be- 
came very severe and started to 
radiate down the thighs. 

II mos. P.T. Ltunbo-dorsal spine 
negative. 

133^ mos. P.T. Pelvis negative. 

19 mos. P.T. Extensive metastases 
to 4th and 5th lumbar vertebrae 

21 mos. P.T. Metastases to aU lum- 
bar vertebrae and pelvis. 


Pain apparently is earliest and most pronounced where pressure due to 
natural body weight or muscular tension is greatest. Thus, for instance, 
pain due to invasion of the lumbar spine or sacro-iliac region is usually pres- 
ent early, whereas pain due to invasion of the vault of the skull is commonly 
not complained of until late in the course of this metastasis, when it has 
either reached a considerable size or is producing increased intra-cranial 
pressure. While pain and bony tenderness usually indicate the presence of 
skeletal metastases, this diagnosis can only be made on the basis of rdnt- 
genographic evidence or microscopical examination. Indirect symptoms of 
skeletal metastases such as cachexia and unusual blood findings such as men- 
tioned by Piney^’^ were not carefully studied in this series. It was found, 
however, that cachexia did not seem to be an important symptom except in 
the terminal stage of the disease. 

Rovtgenographic Corroboration . — Before the advent of recent improve- 
ments in rontgenographic technic^ and the recognition of the frequency of 
skeletal metastases, many cases were missed. At present, however, many 
more metastases are recognized. The rontgenographic characteristics of 
skeletal metastases from cancer of the breast closel}^ correspond to the 
pathological findings. The lesions may be circumscribed or diffusely infiltrat- 
ing. They are generally of the osteoclastic t3^pe (77 per cent, in this series) 
and less frequently a mixture of osteoclastic and osteoblastic types with the 
one or the other predominating (23 per cent, in this series). In some cases 
the amount of new bone laid down is so great that the areas involved become 
very dense and rdntgenographically give an almost ivorj'-like appearance. 
The extensive, infiltrating types of skeletal metastases are the ones most 
likely to show osteosclerosis. Small localized areas of bone sclerosis are 
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occasionally seen especially near the sacro-iliac joint. I’hese areas may l)e 
benign, Inti require repeated rdntgenograjihic check-up in order to avoid over- 
looking the development oi early metastases. d'he same caution should be 
exercised in interpreting the significance of rontgenographic evidence of 
spondylitis. This may often mask an early metastasis. 

Palhological Fractures . — Pathological fractures of one or more of the 
long or flat bon^s were encountered in 26 per cent, of the cases (twenty-one 
of eighty-one). They occurred only in the terminal stage of the disease. 
Fractures were observed in the femur (nine cases), humerus (nine cases), 
ribs (two cases), and clavicle (one case). The fractures of the ribs were 
probably much more numerous, hut were missed on account of the difficulty 
of the rontgenographic diagnosis of rib involvement. • 

Effect of Radiotherapy . — In considering the possible benefits from radio- 
therapy in skeletal metastases it should be remembered that the greater num- 
ber of patients were admitted to the Radiotherapy Department of Monte- 
fiore Hospital during the terminal stage of the disease. In only thirty-one 
of the eight3^-one cases was it possible to evaluate the results of radiotherapy. 
The number of treated cases in each of the histological grades was insuf- 
ficient to permit aii}^ definite conclusion on this question. The metastases 
were usually so widespread that only mild palliation was attempted. In three 
cases the metastases seemed to he localized to a single bone. Two of these 
improved in spite of the fact that they were in the terminal stage of the dis- 
ease. In nineteen cases treated during the terminal stage of the disease, ten 
showed clinical improvement and nine remained unimproved. Of twelve cases 
treated in the pre-terminal stage, all were markedly improved by therapy. 
The duration of improvement varied from a few weeks to three years. It 
was manifested in relief of pain within twenty-four to forty-eight hours after 
the first X-ray treatment ; and there was progressive improvement in many 
cases. The clinical improvement was at times striking. Thus we had two 
patients that were admitted as apparently hopeless and moribund, who were 
able to leave the hospital walking after they had received a series of X-ray 
treatments. They remained clinically well for twenty-seven and thirty-six 
months respectively. One of them, a milliner, was able to follow her regular 
occupation during a period of over three years. 

Bone sclerosis following X-ra_v therapy occurred in fourteen of thirty-one 
cases. In ten this had not been present prior to irradiation, in four the 
metastases were osteoblastic before irradiation and the bone sclerosis rvas 
somewhat increased in density following the treatment. The dosage appar- 
ently was not the determining factor in producing the improvement. Most 
of the cases were treated with X-rays with the following factors: 200 KV, 
0.5 millimetre copper filter. 50 centimetre target skin distance, and moderately 
sized fields. A few cases were treated with radium packs at a distance of 
two to three centimetres (this was done before our association with the 
department). A “series” of treatments consisted of the total amount of 
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radiation given within a period of about two months. The administration 
of more than two erjThema doses to the skin over one area in a series was 
considered a large dose; one or two er3'’thema doses as a moderate; and less 
than one erythema dose as' a small dose. It was found that those cases which 
improved did so with small or moderate amount of irradiation. In twenty-one 
cases in which clinical improvement occurred following the treatment with 
X-ray and radium, the dosage was small in seven, moderate in thirteen, and 
large only in one case. 

Radiotherapy of pathological fractures could be evaluated in seven cases. 
Four fractures did not unite. Three of these had very little and one a large 
amount of irradiation. A fracture of the middle third of the humerus showed 
marked callus formation after two small X-ray treatments. Bone sclerosis, 
but no union, followed the administration of moderate amounts of X-ray 
treatment to a fracture of the surgical neck of the femur. Complete bony 
union of a fracture of the left clavicle was noted following very small radia- 
tion doses from a 3-centimetre radium pack. Union of pathological fractures 
in several cases of cancer of the breast has been observed without any treat- 
ment (Harold Neuhof, personal communication). 

A remarkable case not included in this series should be mentioned in this 
connection. It is a case of generalized skeletal metastases from a carcinoma 
of the breast with involvement of the skull, the spine, the pelvis, etc. The 
various skeletal metastases were irradiated with small doses of X-rays and 
improvement followed. The skull was not exposed to X-rays, yet com- 
parison rontgenographs showed marked diminution in the size and number 
of the osteoclastic metastases in the skull. Evidently something more than 
local X-ray effect took place in this case. 

Metastases to the Central Nervous System . — It was mentioned in the 
beginning of this paper that clinical differentiation of compression, exten- 
sion, and metastases in the central nervous system from cancer of the breast 
is difficult if not impossible. Since only nine of the twenty-five cases sus- 
pected of brain metastases and four of the thirteen cases diagnosed as spinal- 
cord metastases were examined post-mortem, our figures as to frequency of 
occurrence of metastases into the central nervous system are not quite 
accurate. As a matter of fact, it may be questioned whether true metastases 
occurred in the spinal cord or whether all cases with cord symptoms were 
either compression by, or extension from a metastatic focus in the corre- 
sponding vertebras. Symptoms of metastases to the central nervous system 
occurred in nearly 21 per cent, of the 168 cases investigated. Sixty-eight 
per cent, of the cases (seventeen of eight3’^-one) with neurologic evidence of 
brain involvement also showed positive rontgenographs of skull metastases. 
Vice versa, 68 per cent, of the patients with rdntgenographic evidences of 
metastases to the skull also showed definite s3miptoms of brain invasion. 

The symptoms of the onset of the brain invasion varied. They can be 
divided into three groups: 
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A. Cases showing signs of gradually increasing intracranial pressure 
(three cases). 

B. Cases with signs of increasing intracranial i^ressure and localizing 
neurologic signs of cerebral, cerebellar or brain stem involvement 
(eleven cases). 

C. Cases showing neurologic signs of cerebral, cerebellar and brain stem 
invasion without increased intracranial pressure (ten cases). 

In 68 per cent, (seventeen of twenty-five) of the brain metastases and in 
70 per cent, (nine of thirteen) of spinal-cord cases, the involvement occurred 
during the terminal stage of the disease. The survival period after the ap- 
pearance of neurologic evidence of involvement in the eight pre-terminal 
brain cases varied from seven to twenty months, and in the four cord cases 
from five to thirty-one months. The effect of radiotherapy could be evalu- 
ated in five pre-terminal brain cases and in three pre-terminal cord cases. 
Three of the brain cases had shown early signs of increasing intracranial pres- 
sure. In one case, as a result of moderate X-ray therapy, headache disap- 
peared for a period of four months, then re-appeared and was again relieved 
for a short time, then the patient succumbed to brain stem involvement. In 
another, headache was relieved for six months then recurred as a terminal 
feature. At autopsy extensive involvement of the dura without invasion of 
the brain was found. In the third case headache, Ammiting, and convulsions 
of the right upper extremity disappeared following a small radium application 
and little X-ray treatment to the opposite side of the brain. The survival 
period in these three cases after the onset of clinical evidence of brain metas- 
tases were eleven, eighteen, and twenty months respectively. It is noteworthy 
that the generalized skeletal metastases in these patients also responded well 
to the X-ray therapy which they received. Of the two cases which gave 
neurologic signs of localized involvement of the brain, one improved following 
a small radium pack, while no improvement Avas noted in the other, after 
apparently Avell-placed, moderate X-ra}'- therapy. Several other cases are not 
quoted in detail as they occurred in the terminal stage. They showed tem- 
porary regressions of headache, and diplopia, and disappearance of facial 
palsy for periods varying from a few Aveeks to three months. Of the three 
cord cases, two showed definite relief of pain from moderate X-ray dosage. 
No beneficial effect was seen in the third case. 

SUMMARY 

One hundred and sixty-eight cases of metastases to various body systems 
from carcinoma of the breast were studied from the time of discovery of the 
tumor to the time of death. Forty-eight per cent, had skeletal metastases, 
15 per cent, showed brain metastases, and 8.7 per cent, spinal cord-involvement. 

Of the eighty-five cases of metastases to the skeleton and central nervous 
system thirty-two were examined post-mortem, sixty-seven were corroborated 
histologically, and sixty were graded according to the histological evidence of 
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malignancy into three groups : Grade I or least malignant, Grade II or mod- 
erately malignant, Grade III or most malignant. 

It was found that three time factors varied in direct relation with this 
grading: a, the time interval between the discovery of the tumor and the 
onset of symptoms of skeletal metastases; h, the survival period after dis- 
covery of the tumor; and c, after symptoms of skeletal metastases. These 
three periods were markedly shortened with increasing malignancy; thus the 
average interval between the discovery of the tumor and the onset of 
metastases was 46.5 months for Grade I, 29.1 months for Grade II, and 10 
months for Grade III. The survival period after the discovery of the tumor 
for cases in Grade I was 50.2 months, Grade II 23.5 months, and Grade III 
17.3 months. The survival period of pre-terminal cases after the onset of 
skeletal metastases was 19.7 months for cases in Grade I, 16.2 months for 
those of Grade II, and 10 months for those of Grade III. The survival of 
cases with marked glandular differentiation was somewhat longer than those 
v/hich did not show this characteristic. 

The term of the patient’s life following the discovery of the tumor was 
divided into two periods, a terminal period, that is the last third or in cases 
lasting more than three years, the last year of life, and pre-terminal or earlier 
period; 55 per cent, of the skeletal metastases occurred in the pre- 
terminal period. 

Age apparently had no influence upon the survival period and most cases 
occurred between the ages of forty and fifty. 

The primary tumor arose in the right breast in forty-three and the left 
breast in thirty-eight cases. 

Of forty-five cases occurring in the pre-terminal stage, the skeleton was 
the primary localization in 82 per cent. However in only 16 per cent, did it 
remain limited to the skeletal system. In the rest it was associated with 
metastases to other parts of the body. 

The most frequent localization in the skeleton of the pre-terminal cases 
was the lumbo-sacral spine, the femur, pelvis, dorsal spine, skull, ribs, scapula, 
and humerus, in the order mentioned. 

Pain was the first sign to call attention to skeletal metastases in 75 per cent, 
of the cases. The time interval between the first complaint of pain and the 
appearance of definite rontgenologic evidence of skeletal metastases was fol- 
lowed carefully in nine cases. It was found to vary from a few weeks to 
one year. 

Pathologic fractures occurred as a terminal manifestation of the disease 
and were encountered in 26 per cent, of the cases. Of seven treated pathologic 
fractures only one united after a radium application. 

X-ra}"- and radium therapy were very useful agents in control of pain. 
They caused diminution and at times marked temporary regression of the 
clinical and rbntgenographic signs of skeletal metastases. Clinical improve- 
ment started twenty-four or forty-eight hours after the first treatment and 
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lasted from a few weeks to three years. Moderate dosage seemed to be 
sufficient and sclerosis of the radiated bone was observed in several cases. 

Clinical signs suggesting metastases to the central nervous system occurred 
in 21 per cent, of the one hundred and sixty-eight cases investigated and were 
Usually a terminal manifestation. Clinical differentiation between compres- 
sion, extension and true metastases into the central nervous system was im- 
possible. Sixty-eight per cent, of the cases diagnosed as brain involvement 
showed positive rontgenograms of skull metastases and all cases diagnosed 
as spinal-cord metastases showed rdntgenographic evidence of a preceding 
metastasis to the lumbar vertebra at tbe same level. In a few cases temporary 
regression of signs of increased intracranial pressure and localized brain 
involvement occurred following moderate dosage of radiotherapy. 

CONCLUSIONS 

The prognosis of skeletal metastases from cancer of the breast varies 
with the histological character of the primary tumor or its metastases. This 
influences the survival period after the discovery of the tumor and after the 
onset of the metastases, and has a bearing upon tbe time interval between the 
discovery of the tumor and the onset of skeletal metastases. 

Pain usually precedes positive rdntgenographs of skeletal metastases and 
is the most important symptom of skeletal invasion. 

Clinical signs suggesting metastases to the central nervous system from 
cancer of the breast occurred in about one-fifth of the cases investigated. In 
more than half of the brain cases there were associated metastases in the 
skull and in all of the spinal cord cases there were metastases in the corre- 
sponding vertebrae. 

Radiotherapy relieves pain in a great number of cases of skeletal 
metastases. In a few cases of skeletal metastases it produced a; remarkable 
temporary regression and in a few cases of invasion of the central nervous 
system it also caused palliation. 
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PAl’ILLOMA OP THE DUODENUM 

By John M. T. Finney, M.D. and John M. T. Finney, Jr., M.D. 

OF Baltimore, Md. 

Tumors of the duodenum are of such relatively infrequent occurrence as 
to justify the placing on record of cases as they occur, although the literature 
of the subject is beginning to assume considerable proportions. Perhaps the 
most exhaustive articles to date are those of Golden, in the American Journal 
of Roentgenology and Radium Therapy, and Eliason, Pendergrass, and 
Wright, in the same publication. Anyone interested in the literature on the 
subject should consult these comprehensive resumes. 

Almost every type of benign tumor encountered elsewhere in the intestinal 
tract may be found in the duodenum. Instances of adenoma, calcified sub- 
mucosal fibroma, adenoma of Brunner’s glands, myoma, polypoid thickenings, 
haemangio-endothelioma, lymphangio-endothelioma, etc., are recorded in 
the literature. 

It is worthy of note that in a considerable number of cases, tumors of the 
duodenum were associated with pathological conditions elsewhere in the 
intestinal tract — ^multiple polyposis, carcinoma, cholelithiasis, etc. Tumors of 
the duodenum seem to be confined to no particular age; reported cases range 
from infants of a few days to individuals of over seventy years. There seems 
to be no particular pathognomonic picture associated with their presence. 
They give rise, as a rule, to symptoms that suggest more strongly, perhaps, 
than anything else, duodenal or gastric ulcer or carcinoma. Haemorrhage, 
either macroscopic or microscopic, sometimes very severe, is common. Pyloric 
obstruction, more or less pronounced, is often present. The usual diagnosis 
is a provisional one of duodenal ulcer. In general, though, there seems to be 
less actual pain than one is accustomed to associate with true ulcer. In a few 
cases, the diagnosis has been made by Rontgen-ray examination, usually with 
the aid of the fluoroscope. It is based upon the demonstration of a charac- 
teristic filling defect in the shadow of the barium-filled duodenal bulb. In 
our case, the diagnosis was definitely made by Dr. Thomas R. Brown, with 
the aid of the fluoroscope, which diagnosis was later confirmed by plates taken 
by Dr. Charles A. Waters, whose plates, together with his interpretation of 
them, are appended. 

In differentiating these cases. Golden attaches considerable importance to 
the presence or absence of a six-hour gastric retention. He states that “in 
the presence of a filling defect in the duodenal bulb, suggesting non-malignant 
tumor, a six-hour gastric retention may be considered as evidence in favor 
of a growth arising in the stomach and prolapsing into the duodenum, and 
the absence of such a retention as indicative of a growth arising in the 
duodenum itself.” In our case there was no retention, the stomach emptying 
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within normal limits. In addition to their comparative rarity, the especial 
interest in these cases attaches to the matter of diagnosis and treatment, espe- 
cially in view of the ever-present tendency of papillomatous growths of the 
mucosa to degenerate into carcinoma. 

The chief reason for reporting this case is to emphasize the fact that this 
is one other condition that must be borne in mind in making a diagnosis in the 
case of gastric or duodenal trouble. It emphasizes, too, the necessity for a 
very careful fluoroscopic study of all such cases. While it may not be possible 
in every case to make the diagnosis, certainly the fact that a correct diagnosis 
has been made in a certain percentage of the cases reported shows that the 
attempt should be made. 

Where the growth has a small, well-defined pedicle, ligation and excision 
of the entire thickness of the mucosa are probably all that is necessary. One, 
however, should never forget the possibility of malignant degeneration. The 
specimen in our case showed that it had already begun, although not recog- 
nized until examination of the microscopical slides showed its presence, so that 
nothing short of resection would have offered a cure. 

The outcome in our case was extremely unfortunate. It represents another 
of those calamities of surgery of which Paget wrote so eloquently many years 
ago and which, in spite of every precaution, happen now. and then to every 
operating surgeon of experience. : 

Report of Case. — (Dr. Thomas R. Brown.) Patient; male, aged sixty-eight years, 
was admitted to the Union Memorial Hospital November 23, 1929, on account of pain in 
the epigastrium when stomach was empty. His illness was of six months’ duration. 
Previous to that time, had no digestive trouble. Bowels regular. Trouble began as 
epigastric discomfort, most pronounced during the forenoon ; not much in evidence in the 
afternoon or at night. Sometimes pain was relieved bj*^ an alkali or something to eat ; 
no nausea or vomiting; no gross blood in the stools; no jalindice. 

For the past two months symptoms had been aggravated, with very little intermission. 
With reduction of the amount of food ingested, patient felt more comfortable. This was 
followed by moderate loss of weight. 

His past history presented nothing of interest. 

Examination revealed a well-nourished man. Mucous membranes rather pale ; pupils 
somewhat irregular; react normally to light; tongue slightly coated; teeth negative. No 
palpable glandular enlargement. Heart and lungs negative. Blood-pressure 150/96. 
Abdomen showed liver with upper limit normal ; edge palpable two fingers’ breadth below 
costal margin ; spastic sigmoid slightly tender. Nothing else made out by palpation. 
Rectal examination negative. 

The test meal showed an achlorhydria — free acid 0; total 8. Urine was negative. 
The one specimen of stool examined showed occult blood present; no parasites. The 
hremoglobin was 92 per cent. ; the white blood cells, 9,400. Blood Wassermann 
was negative. 

The fluoroscopic studies of the gastro-intestinal tract showed a stomach normal in 
tone and function, fish-hook in type, absolutel3' normal in contour. The duodenal cap was 
extremely interesting ; irregular, not filled in the centre, but filled as a shell around 
the peripher.v. This same picture was seen in repeated examinations. The duodenum 
was moderatelj' dilated but could never be filled in anj’ position in which the patient 
was put. 
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From the history, which was somewhat suggestive of duodenal ulcer, from the 
achlorhydria and from the fluoroscopic studies, the diagnosis was made of a papillomatous 
growth of the duodenum, and operation was advised. 

According to the X-ray report made by Dr. Charles A. Waters “the pylorus seems 
to be all right, but, as the barium goes through the duodenum, it spreads out in a fan- 
shaped manner, as though it were encircling a mass. The marginal contours of the 
duodenal cap seem to be perfectly normal. A series of films showed a definitel^^ enlarged 
duodenal cap with a smooth contour, but with a verj-^ multilocular type filling defect, 
which seems to be inside the cap. 

Impression . — There is no doubt that there is a lesion present, but the etiological 
factors are certainlj^ verj' confusing from an X-raj’^ point of view. It would seem almost 
certain that a neoplasm should be considered. In any other part of the intestinal tract, 
this type of filling defect would warrant a diagnosis of papilloma or polyposis. 



Fig. I. — Film of the stomach and duodenum immediately after the ingestion of 
the barium meal showing the smooth contour of the duodenal cap with its multilocular, 
vacuolated appearance within the duodenum and the depression of the pyloric sphincter 
by the papilloma acting as a ball valve. 

Comment . — In studying Fig. i, one can see at a glance that the filling defect in the 
duodenum is a verj' unusual one, and that a diagnosis such as papilloma from this film 
is not such a hazardous guess. However, in neither the fluoroscopic examination by 
Doctor Brown and myself nor in a considerable number of films was this visualized with 
anj" such clearness as shown in Fig. i. Tliis fact is mentioned in order to show the 
necessity of making films of fine detail in gastro-intestinal examinations, in addition to 
the fluoroscopic examinations.” 

Operation. — (Dr, J. M. T. Finney). November 25, 1929. Gas-ether anEesthesia; 
high right rectus incision. Examination of the stomach and duodenum revealed a soft 
mass about the size of an olive in the lumen of the first part of the duodenum. The 
anterior duodenal wall was incised over this mass, exposing a lobulated papillomatous 
tumor with a rather broad base. It was felt that if the tumor were excised, considerable 

296 



PAPILLOMA OF THE DUODENUM 


narrowing of the lumen of the duodenum would inevitably result. Resection was, 
therefore, decided upon. 

The typical operation was performed, removing terminal 2 inches of stomach, pylorus 
and upper inches of duodenum, followed by a Polya anastomosis. No difficulty of 
any kind was encountered. 

The patient stood the operation well, but the evening temperature showed considerable 
elevation. The temperature continued to rise, in spite of anything that could be done. 
The pulse became accelerated with the rise of temperature, finally reaching, on the third 
day, temperature 104^’, pulse 140. There was evidence of a generalized peritonitis, and, 
on the fourth day, the patient died with every evidence of septic infection. 

Autopsy . — Upon reopening the abdominal incision, a rather large pocket of pus was 
found in the abdominal wall, not communicating with the peritoneal cavit3^ The 
peritonaeum showed mild, early, generalized peritonitis. About 300 cubic centimetres of 
slightly blood-tinged fluid in the abdominal cavity. There Avere two or three definite, 
small, localized abscesses 
present, one about the upper 
margin of the anastomosis — 
the largest contained 200 cu- 
bic centimetres of thick, 
creamy pus, apparently aris- 
ing about the stump of the 
duodenum. The suture line 
of the anastomosis was ever}'- 
where tight, except at the 
upper angle, where there was' 
a questionable leak. Stump of 
duodenum seemed tight. Cul- 
tures showed streptococcus 
and bacillus coli. 

Diagitosis — Acute gener- 
alized peritonitis with local- 
ized abscesses. 

Comment . — This was 
one of four cases, all op- 
erated upon within a few ^ — Photogiaph of the specimen after removal 

days, with the same technic, assistants and material, all of which cases showed 
a similar post-operative picture. Three of the four cases died. There had 
been no infections in the operating room previously; there were none subse- 
quently. All operating was at once stopped, and an exhaustive study of the 
entire operating technic, staff, materials, etc., was made by Dr. W. W. Ford, 
of the Bacteriological Department of the Johns Hopkins University, all of 
which proved negative in every way, except for a particular brand of catgut, 
which had been used in these cases, and which showed repeated cultures of an 
anaerobic diptheroid. 

This experience, which was most unfortunate, shows how important it is 
to make frequent tests of everything that comes into contact with an operative 
case. The firm making this particular catgut Avas at once notified of the 

findings. There has been no trouble since. 

3 ^ 

P.ATHOLOGicAL Report. — (Dr. W. G. MacCallum ■) “The ';pecimen of the 

P.'lonis of the stomach and the first part of the duodenum, aaIu'cIi contains a pol\poid 
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Fig 3 — a — Shows the arrangement of the papilloma In the ditodeniim 

h — ^Diagrammatic sketch showing the relative size and location of the pipilloma ^vitli 
reference to the p> loro duodenal junction 
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growth extending, into the hnnen. There is a fold of tissue where the pjdorus is usually 
seen, and below this point there is duodenum. However, at another point in the circum- 



Fig. 4. — llicropUotograpli showing the papilloma and the extraordinary formation of 

the potyi)oicl epithelium. 

ference, at the same level, the mucosa of the stomach is seen to extend downward and 
up on to the polyp, so that it would appear that the polyp is really derived from' the 

r - . 



3 


Fig. 5. — IMicrophotograph showing the - pyloric sphincter and duodenum with invasion 
of the deeper layers of subraucosa of the stomach. 

Stomach and has been dragged down to lie in the lumen of the first part of the duodenum, 
fliis may, however, not be borne out histologicall3\ 

“The polyp itself forms a mass measuring 4.5 centimetres from base to tip, and 
^ centimetres in diameter in its outer portion. There are, however, other masses of the 
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same tissue which grow out from the base of the polyp in a more sessile manner and 
completely encircle the lumen just below the pylorus. 

“On longitudinal section through the more pedunculated portion, the stomach mucosa 
is seen to extend down over the polyp, measuring 1-2 millimetres in thickness. Club- 
shaped processes project from the pedicle in all directions.” 

Fig. 2 shows the gross specimen after removal.' 

Fig. 3 shows a drawing, illustrating the arrangement of the papilloma in the 
duodenum and its relationship to the pylorus. 

Microscopic Description . — “The sections taken longitudinally through this hanging, 
polypoid mass show gastric mucosa on one side, and duodenal mucosa on the other. Fig. 4 
is a microphotograph of the longitudinal section through the pylorus and duodenum. The 
gastric mucosa at ‘A’ clearly shows an extraordinary formation of ramifying, glandular 
downgrowths in patches, scattered in the more normal mucosa. In the polyp, the epithelial 
structures become very disorderly, remaining gland-like, but very irregular in form. 
There are tubular glands in the stroma, which are drawn up into the polyp, but one 
cannot be sure that they are not due to tangential cuts of a space between two folds. 

“In Fig. 5, the same structure is found, except that in this section the polyp is more 
sessile. At the point marked ‘B’ there are very definite downgrowths of epithelium into 
the submucosa of the stomach. They look like tubules of epithelium lying in lymph 
channels, and there is a small lymphoid mass in which epithelial cells are lodged. Here 
they are in minute subdivision and distributed in small groups in the lymph-node and 
in the form of very small tubules. I think this is a definite indication of a tendency to , 
malignant invasion. No tumor has been found deeper than the submucosa, but there the 
invasion of lymphatics is extensive.” 
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CARCINOMA PERIGASTRODUODENALE 
By R affable Bastianelli, M.D, 

OF Rome, Italy 

pnoFESson or sdroeuy in the bovai. univebpity 

Tumors of the external coats of the stomach are not frequent and all are 
of the type of connective tissue sometimes mixed with epithelial prolifera- 
tions. Among them sarcomata are most common and for the purposes 
of this paper only sarcomata and other tumors arising from external layers 
of the stomach and having an exogastric development will be considered 
later. Epithelial tumors growing exogastric are unknown to me. 

Here is presented a case of epithelial tumor arising probably from the 
subserous stomach-duodenum coat and which for convenience I shall call 
carcinoma perigastroduodenale. 

Case History. — B. A., forty-three 3'^ears of age. Nothing important in his family 
and in his personal histor3L In Ma3’’, 1915, after a raid of Austrian destroyers against 
his native towm on the sea and especially after an air bombing, he began to feel agitated, 
sleeping irregularly while he was compelled to work hard to change his home. In the 
beginning of August severe toothache prompted him to have a medical examination. He 
had already observed that his abdomen had grown rather hard on the right side, what 
he believed to be a faecal accumulation notwithstanding all his functions were regular. 
The doctor told him that it was a tumor and other doctors said the same afterwards. 
X-ray examination confirmed the diagnosis. I saw him November 10, 1915, He was 
rather thin and pale. Subjective symptoms were absent, except for some eructations 
after meals, and a sensation of drawing down from under the sternum when he was 
standing. Appetite, stomach and bowel functions normal. Physical examination of chest 
negative. 

The abdomen showed a slight prominence on the right side of the mesogastrium 
reaching the median line mesialb' and almost the anterior axillary lateralh'. Palpa- 
tion showed a mass of about 9 b3'^ 8 centimetres of irregular surface, hard, with an 
inferior lobulated margin, better limited than the superior one where from time to time 
one could perceive a soft swelling vanishing under the pressure of the hand. The 
mesial border was the less definite and while one could almost grasp the tumor 
externally and inferiorly and in part also above, it was impossible to do so on the 
medial side. The tumor was slightb'^ movable with respiration and could be pushed 
freely from right to left and the contrary, but much less from up downwards or in the 
opposite direction. The most prominent part was dull on percussion ; above and laterally 
the resonance was tympanitic. No pain during the examination. 

X-ray report states : The stomach is pushed to the left, the great curvature has the 
shape of a sack and reaches a point three to four fingers under the transversal umbilical 
line. The shadow of the tumor corresponds to the pyloric portion of the stomach, 
which after 8^2 hours is not completely emptied; there are no contractions. Movements 
imparted to the tumor are transmitted to the stomach. No mention is made about 
P 3 'lorus and duodenum conformation. The colon was regular!}' filled and without 
abnormalities. The diagnosis appeared evident — a tumor belonging to the stomach, but 
outside of it. It was uncertain whether it had grown directly from its outer coats, or, 
originating from some other structure outside of it, had developed toward the stomach 
and become attached to it. About its nature also nothing definite could be said as no 
sign was present which suggested the many existing possibilities. Certainh’ it was not 
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a cancer of stomach proper for the radiologist had not seen any sign of it; nor did the 
patient have sj’-mptoms pointing to such a tumor. 

Formerly a case of an uncommon tumor of the stomach had been operated upon by 
me. It was a large tumor located in the middle of the greater curvature and extending 
down between the layers of the gastrocolic ligament and adhering to the transverse 
colon. The mucous coat of the stomach was ulcerated and for that reason the tumor 
was catalogued as stomach cancer with extrinsic development. It proved later, on 
reviewing the sections, that this was not so. But this case caused me to think that the 
one in discussion could be similar to that and consequently the diagnosis of cancer of 
stomach with extrinsic development was thought to be the most probable one. 

Operation . — Ether narcosis. Longitudinal transrectal incision on the right. It was 
easy to lift the tumor out of the wound and to see that it was larger than it had 
appeared (Fig. i). It belonged to the pyloroduodenal part of the stomach, of which 
the walls appeared normal. The pylorus and duodenum were pushed upwards and the 
latter also outwards, very considerably enlarged and stretched also in the length. The 



Fig I. — Perigastroduodenal carcinoma. Fig. 2. — Sagittal section 

through duodenum and tu- 
mor. 


lower pole of the tumor was adherent to the right portion of the transverse colon. The 
tumor was partially enclosed posteriorly in the gastrocolic ligament as if, originating from 
the stomach walls, it had pushed down and behind the layers of that ligament, being 
free from it in front. 

The great omentum was ligated in portions under the growth, and after it had 
been made clear that the transverse colon was not involved, the tumor was separated 
from this; then a part of the great and small omentum was detached from the two 
curvatures, the stomach clamped and cut well above the antrum, was turned to the right 
and the duodenum made free for a few centimetres under the tumor and cut. The 
tumor was removed as Fig. i shows and the duodenum, stretched as it was, showed 
such a large stump that it could be united end to end to the stomach. As far as the 
inspection could ascertain, nothing abnormal was observed in the upper right abdomen. 
Recovery was uneventful. 

The patient returned in April in a cachectic condition, showing a large liver 

metastasis, and died from it toward the end of April. 

Anatomical Study of the Tumor.— Fig. i— represents it almost in its natural size. 
It is a solid, rather hard mass, 10 by 8 by 7 centimetres. The surface and the contour 
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is lobed, the color reddish, with brown hemorrhagic spots and stripes. It is attached 
largely and firmly to the great curvature in proximity of the pylorus, and to the first 
portion of the duodenum which is greatly enlarged. The gastrocolic ligament lies 
partly behind the tumor, and the great omentum hangs down from its lateral and lower 
edge, so that a portion of the posterior surface is covered, while the anterior is free. 



Fig. 3. — Frontal section of tumor. In (A), a thin normal pancreas layer. 

Examination of the mucous coat of stomach and duodenum showed it to be movable or 
independent of the growth, and normal. 

A sagittal section through duodenum and growth (Fig. 2), near the pylorus where 
the attachment seems closer, shows that the tumor has a thin capsule except above 
where it is fused with the duodenal wall whose layers are independent but for the 
serosa. Same result gave another section cardial warts of the pylorus. The section 



Fig. 4. — Parenchyma of the tumor. Fic. 5. — Tubular formations on the left. 

In the middle an oral formation similar to 
an island. Note the abundance and structure 
of the connective tissue. 

surface is yello\vish gray with many small soft areas and spaces and with a large 
central cavity containing necrotic haemorrhagic masses. 

A frontal section of the tumor cut as in Fig. 3 shows better the relations of it with 
the duodenal walls. We see all the coats independent of the growth but in one part the 
outer muscular coat is involved, also the serous coat for a larger extension. 

Here no capsule can be traced, also none farther posteriorlj", where a thin layer of 
normal pancreas removed with the duodenum is almost fused with the growth. Micro- 
scopically the separation from the pancreas is evident. 
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The capsule is made of very fine connective fibres, witii thin,' flat; elongated nuclei; 
disappearing' jiT the niost 'central . layers; it is- infiltrated above' by the growth in the 
form of thin, obloiig strands, apparently in vascular spaces. The tumor is almost 
uniformly necrotic, and it is possible to follow in it for a great distance a connective 




4 . 






. Fig. 6 . — In the centre, a necrotic mass. All around lobule-like formations. 

framework which, starting from the capsule, divides the tumor mass into large areas, 
and these again into smaller irregular ones. 

The parenchyma of the tumor (Fig. 4), is arranged in oblong masses, which are 
divided bj^' the connective framework into smaller portions, that is, into strands and 


Fig. 7. — The cell structure of the tumor. - 


Fig. S. — To show the extensive and various 
cellular degenerations. 


columns of cells. These are resting peripherally on the fibres of the framework, while 
in their central ' parts appear hemorrhagic and necrotic spots. Generally the solid 
columnar structure' is the prevailing one, hut in some parts cavities or lumina of 
different sizes are demonstrable, surrounded by one or more layers of cells, so that in 
these points the structure has an adenomatous appearance (Fig. S). Here the connective 
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stroma is abundant and largely cellular. In other parts the structure is moie lobular 

(Fig. 6). 

The cells of the tumor are of different forms and sizes. As the growth is mostly 
necrotic and the unfavorable vascular conditions are extensive, even in the best pre- 
served parts there are degenerative changes of the cells of various character. This 
makes it difficult to describe a cellular type of the tumor. Mostly in the best preserved 
parts the cells are cubic, roundish in shape, with an oblong, rather big, nucleus, more 
or less deeply stained (Fig. 7). The protoplasm of the cell is not well limited in con- 
tour and the cells seem to merge into other cells. In other parts the shape is more 
polygonal and flat, and where there are lumina or cavities surrounded by cells these 
are distinctly cubic or almost cylindrical, forming a complete layer all around, limiting 



Fig. 9 — Extensive necrosis — a small vessel, and, around it, cellular masses 

are preserved. 

the cavities very regularly, as is proper for glandular ducts or lumina and with 
nuclei generally toward the base of the cells. 

In Fig. 5, 'near the adenomatous part, is a small mass of cells forming an almost 
oval and limited body. The cells in this are smaller. Degenerative and various 
changes of the cells are almost the rule. 

Fig. 7 shows the protoplasm of most cells, as clear, divided in portions by thin 
threads; in many appear vacuoles which may take almost all the cell, pushing the 
flattened nucleus to the periphery. Hydropic degeneration, steatose, cellular inclusions, 
and gigantic cells of difficult interpretation appear also here and there (Fig. 8). 
Through destruction of cells, spaces are originated which are clearly distinguished 
from the adenomatous spaces, as the former have not a regular shape and the surround- 
ing cells are also irregular in form and disposition. 

Mitoses are not numerous and not regular. 

Vessels are scantj' and of only a capillary size; vascular spaces are more numerous, 
and the cells mostly in contact with it. This perivascular disposition is best visible in 
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the periphery of necrotic zones where everything is dead but for some few vessels and 
vascular spaces surrounded by cellular masses, giving the appearance of a perithelial 
disposition (Fig. 9). The cells here are smaller, rather round and their protoplasm 
not well limited, with round nuclei less deeply stained. . 

The stroma of the tumor deserves a brief description. We said that there is a 
capsule and thin septa starting from it and dividing the growth. This stroma can be 
called trabecular and it is the main frame. Besides there is the delicate network divid- 
ing the columnar strands; this is made of very fine fibrils penetrating even between 
small groups of cells, and having elongated, very thin nuclei. This can be called 
fibrillar. 

But as shown in Fig. 5 there are large areas of tissue with fusiform cells, and in 
some sections such areas are surrounded by the fibrillar framework as if it were another 
kind of tissue having its own properties and growth. 

Summarizing the previous descriptions we may say that attached to the 
stomach and duodenum was found a large solid tumor mostly encapsulated, 
composed of polymorphic, not well differentiated elements disposed in 
columns and strands, infiltrating the subserosa of the duodenum and the 
capsule, with scanty adenomatous portions, and alveoli of smaller cells and 
tubes, with a poor thin vascular arrangement; hence extensive massive 
necrosis and cellular degeneration, with a polymorphic connective stroma, 
resembling a parenchymal embr3'^onic tissue partly differentiated, in a way to 
be compared to an unstriped muscular tissue. 

Both parenchyma and stroma are, then, of embryonic character without 
a typical differentiation, but having a disposition which may allow us to speak 
of its probable origin. 

The general lobular arrangement of the growth, its cells with tendency 
to grow cubic, though irregular and polymorphic, the appearance of adeno- 
matous portions and of solid small tubes, speak for a typical growth of 
glandular epithelium, where the solid form prevails over the adenomatous 
proper. 

A comparison with the thin layer of pancreas removed with the tumor 
and in close contact with it, shows a similarity of general disposition, and 
also few degenerative changes in its epithelium comparable to that of the 
tumor. 

The seat of origin of the tumor could be supposed to be in the subserous 
coat of stomach or duodenum, or outside of these and penetrating later into 
them. Certainly the mucous and muscular coats and the pancreas could not 
be its origin. In any case it is necessary to think of an embryonic germ 
either in the stomach or duodenal walls or near them as the source of the 
growth. 

The simplest supposition is that it is derived from an aberrant pancreas. 
We know their frequence and their possible location all along the gastro-in- 
testinal tract and chiefly near the pylorus and the duodenum, according to 
Delhougne in the proportion of 5^.3 cent., and in the subserosa in the 
proportion of 15 per cent. They are miniature complete organs, well differ- 
entiated and generally without special structural particulars which dispose 
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them to grow into a tumor. But besides these can be found incomplete 
formations, that is, ducts alone without glandular tissue, but with Langerhans’ 
islands, islands alone (Lauche), or ducts and glandular tissue with masses 
of epithelial cells not completely differentiated, or with embryonal character. 

That these aberrant pancreases may be the origin of tumors is admitted 
and for the adenomyoma of the stomach, especially, seems to be proved. But 
these are clinically unimportant, and the literature does not show cases of 
true neoplasm with progressive development whose origin can be traced 
in aberrant pancreas elements. Mathias, Beutler and Herxheimer do admit 
this as a possibility, but their cases are the least probable. These were 
extremely small tumors made of pancreatic germs with proliferation of 
adenomatous or myomatous character having then organoid structure, without 
any sign of progressive growth and certainly not to be considered true 
blastomata. 

The cases of Askanazy, too, do not speak for the possibility of such origin 
as none of them is a true progressive tumor, and he himself says that the 
aberrant pancreas has not 3^et been found in relation with a true neoplasm. 
The same opinion has been expressed by Delhougne. 

Such affirmations, though very important, cannot have an absolute value 
in refuting that possibility, and before doing so I think it is necessary to 
compare my case with cancers of pancreas proper. These are supposed to 
originate from the lining cells of the ducts, from the mucous glands of the 
ducts, from tubuli or gland tissue proper and from Langerhans’ islands. 

The duct-cell cancers are admitted to be cylindrocellular chiefly and of the 
adenomatous, cubic or polygonal, less differentiated, and the general structure 
of a solid tumor. Those deidved from mucous glands of the ducts are 
characteristic of mucus production and the cells though irregular in size 
and shape have a tendency to be cylindrical (Helly-Rheiner). Such a 
schematic division can be accepted as an orientation. 

Tumors in the pancreas, as elsewhere, do originate from elements which 
have the capability of regeneration, and to these cells is inborn the property 
of differentiation in various stages. Besides the same tumor cells, accord- 
ing as the tissue where they grow and the conditions of their development, 
may change considerably in shape and disposition. For these reasons we may 
find in the same pancreas cancer, solid and glandular formations, and cells 
of various shapes, eA’-en a tendency to polymorphismus, with variations in the 
staining properties, and with various types of degenerations. 

Comparing my case with true pancreas cancers, we find that in my case 
there is a general disposition of a solid lobular tumor with round, polygonal, 
cubic elements and with tendency to poI)auorphismus. Rare are adenomatous 
formations, and veiy extensive the degenerations. This can be admitted as 
being close to a pancreatic solid tumor of glandular origin. But there are 
differences which are, chiefly, a more embryonic, undifl'erentiated character 
of the cells in general, their perivascular disposition in many parts and the 
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presence of large areas of connective tissue which is not a tissue reaction but, 
as I shall discuss later, a part of the tumor itself. For these reasons and 
for the theoretical ones above quoted, I believe that my case can be compared 
in some part to a glandular pancreas tissue cancer, in some others not, so 
that it is not proved beyond refutation that it can be of aberrant pancreas 
gland origin. 

Can we think of it as coming from isolated aberrant Langerhans’ islands ? 
These are known to be present in the stomach and intestine very seldom with- 
out accompanying pancreatic tissue, but with ducts. 

Following Lauche only four cases can be considered as positive, that is 
a case of Saltykow in which islands and ducts were found in the mesentery, 
a case of Delhougne, one of Askanazy in the stomach, and his own which 
he calls carcinoid of the small intestine. M. B. Schmidt also described a 
case in which many small carcinoids of the small intestine were found, with a 
combination of islands, pancreatic tissue and carcinoid areas. Saltykow 
derives the intestinal carcinoid from islands tissue, and calls them “tumores 
pancreatic! intestini.” In none of these cases were found characteristic 
qualities of a beginning true blastoma. 

Here, too, before making a conclusion, it will be convenient to examine 
the neoformations known to arise from islands in the pancreas itself. 

But before examining these cases I believe it is proper to review what is 
known about the so-called independence of the islands, and their capability 
of regeneration and proliferation.' The absolute independence and delimi- 
tation of the islands from the surrounding glandular tissue is variously 
admitted. It seems to be possible, but usually there is a relation between 
the one and the other (Otani). There is the same difference of opinion 
about the possibility of the islands to transform into glandular tissue and 
the opposite. Laguesse, the chief exponent of this doctrine, and his pupils 
call it a “balancement,” while Weichselbaum and many others deny it com- 
pletely. They believe that in adult life neoformation of islands happens 
as in the foetal life, that is, from pancreatic ducts, and in course of time 
becomes exhausted. The regeneration can be from elements of the islands 
but especially from the ducts. The finding of islands tissue in connection 
with the glandular tissue is not a proof of a reciprocal transformation but 
it represents the final fixed developmental condition in which one can recog- 
nize the origin of islands from the glandular tissue and from the ducts. This 
view of Neubert is accepted also by Kraus. 

The islands,’ then, constitute a highly differentiated tissue with determined 
functions and cannot be considered as a tissue in continuous germination. 

According to Walz there are cells, which could be called basal cells, not 
only in the ducts but scattered between the glandular elements of the tissue 
and the islands. From these could be formed islands and glandular tissue, and 
eventually these cells could proliferate abnormally and remain in a stage 
of lower differentiation, forming a tumor which could be called “basaliome.” 

From these facts we are brought to admit as extremely difficult to accept 
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the possibility of tumors arising from cells of the islands already differ- 
entiated. Tumors having origin frojn them have been described adcnoniaia 
and carcinomata. 

The first bears then the name of “insular adenomata’' to separate them 
from the glandular tissue adenomata. Such a name should be applied only 
to A^eritable tumors, and not to proliferations of islands tissue which are a 
high grade of compensative hypertrophy (struma or adenoma insularis) in 
diseased pancreas, or perhaps developmental abnormalities in a normal 
pancreas. 

Twenty cases are in the literature from the first case of Nicholls to the 
last of Warren. All were extremely small, well-isolated growths character- 
ized by a resemblance of their elements to those of the islands. None had 
any sign of active proliferation or malignancy and clinically they have no 
importance. The one described by Walz as “basaliome” is to be compared 
to that of Rollet and according to Gruber is to be considered as a solid 
adenoma of insular formation. 

These cases have been described as malignant adenoma originating from 
islands in the pancreas. 

A case of Soprana’s. — It was a cystadenoma proliferating as a cancer invading the 
organ extensively and with metastases and peritoneal implantations. The structure was 
chiefly of a tumor originating from glandular and duct elements, but there were well- 
limited formations similar to islands tissue and he thinks that this too contributed to 
the growth together with ducts and glandular cells. There are no proofs for such an 
opinion and probably these limited formations must be considered as a reactive 
proliferation. 

A case of A. Vecchi’s. — Alan, aged sixty-three j-^ears, had had a big tumor in the left 
hypochondrium for nine months. At operation the large mass, which was retroperi- 
toneal, was enucleated. Autopsy showed that it had developed laterally to the pan- 
creas whose tail reached the bed of the tumor and was complete. Tumor of i8 by 20 
centimetres; weight 2.5 kilograms; lobed, hard, encapsulated, at section rose-whitish 
with spongelike portions containing mucous substance. Alicroscopically masses and 
strands of cylindrical, prismatic, higli, conic cells, with definite contours disposed 
regularly along the fine vessels ; rich nuclei, ova], rich in chromatin. Alany degenera- 
tions of the cells, hence the spongelike parts, and hyaline degenerations in the stroma. 
Posteriorly, inside the capsule, was found a small island of pancreatic tissue with is- 
lands and ducts. The growth was invading some of the islands intimately, mixing its 
elements with those of the Islands in such a way as to make one think that their 
origin was in these. Other islands showed alterations to be interpreted as a prolifera- 
tive reaction. He calls this growth an adenoma and thinks that it had arisen from the 
islands of a supernumerary caudal pancreas lobe of which a residual portion was still 
present. The reasons were the intimac}’’ and affinity between islands and tumor cells, 
the similarit}' of these with islands cells, and their perivascular disposition. 

I could not find in the figures given by Vecchi such cellular similarity ; and 
the proof of cellular affinity and intimacy has no worth. The i.slands seem 
to be passive, infiltrated. The presence of a small pancreatic lobule almost 
intact is a proof against, as, if the growth had arisen in this, it would have 
completely destro3'ed it when attaining such a size. 

309 



RAFFAELE BASTIANELLI 


Cancers of the pancreas originating from islands have been described by 
Fabozzi. In five cases he found in the zones between the tumor and the 
pancreas, an increase in number and size of islands, with hyperplasia and 
fusion forming large, cellular masses connected with the tumor and having 
the same staining and histological qualities. 

Subsequent investigators have denied not only this origin of pancreas 
cancers in general, but also the possibility of a cancerous proliferation from 
the islands, and Fabozzi’s theory seemed forgotten when later Horgan found 
cellular proliferations in cases of hypertrophy of the islands pointing to a 
possible malignancy, but without a real tumor, and two cases were published 
in America which deserve a special mention ; the first published by Russell, 
Allan, Power and Robertson, the second by Thalhimer and Murphy. 

These have in common a severe hypoglycsemia expressing itself in the first, a man 
of forty years with attacks of faintness and weakness occurring more frequently in 
course of time for eighteen months, and resulting in coma if food or sugar intake 
was delayed; and in the second, a woman of fifty-seven years, with attacks character- 
ized by somnolence followed by great restlessness and irritability lasting one day fol- 
lowed by one day of almost continuous sleep. These attacks grew more frequent, until 
at last they were occurring every day with convulsions without loss of consciousness 
and followed by coma. The details of these cases and the complete investigations made 
in the first are extremely interesting, but not regarding our present question. The 
man was operated upon at the Mayo Clinic and a hard, nodular pancreas and tumors in 
the liver were found. A short time afterward he died and an infiltrating tumor of s 
centimetres was found in the tail of the pancreas with yellowish nodules and a small 
cyst and metastases in the liver. Microscopically the pancreatic tissue was seen to be 
replaced extensively by tumor cells embedded in a dense connective stroma and ar- 
ranged in irregular strands and islands. The cells were of irregular size and shape, 
and staining reaction and arrangement, strikingly resembling cells of Langerhans’ is- 
lands. The cystoplasm was well stained with slight basophile reaction, and the cell 
masses arranged about capillaries usually in two rows, occasionally in alveolar form, 
but with no evidence of glandular structure. Many degenerations were found in some 
parts, but no mitosis except in the liver tumors. Because of these characteristics and 
others, which anyone interested in the case will see better in the original paper, the 
authors conclude that the tumor is a carcinoma, arising primarily in the islands cells, 
and that there is evidence of hyperinsulinism from this tumor and especially from its 
liver metastases. 

The second patient died in coma during one of the attacks. Nothing was found 
at the necropsy but about at the junction of the body of the pancreas with the tail a 
tumor nodule appeared, of 1.5 by i centimetre, slightly prominent, ovoid, firm, creamy 
white, well demarcated, incompletely encapsulated and seeming to invade the pancre- 
atic tissue, but without metastases. Microscopically there was a parenchyma composed 
of cells which appeared to be identical with the cells of the islands, divided in masses 
and strands irregularly by dense connective tissue, and in some places there were 
small groups of tumor cells so isolated by connective tissue as to appear identical with 
normal islands, no typical mitoses. In other places were few cells larger than normal 
island cells of irregular shape, with hyperchromatic nuclei, atypical, and as if they were 
about to undergo proliferation. In some places and toward the edge of the tumor were 
aspects of malignancy characterized by slow growth and invasion. The author’s con- 
clusion is that the tumor was a carcinoma of a low grade of malignancy, originating 
in the islands cells and giving clinical manifestations of hyperinsulinism. This interpreta- 
tion was accepted by Robertson, Wilder and Bensley. 
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The preceding review shows : 

First. — That tumors arising from isolated aberrant Langerhans’ islands 
have been an extreme rarity and none possessing the qualities of a-progressive 
growth. 

Second. — That malignant adenoma from island of an aberrant pancreas 
does not exist except for Vecchi’s case which is not beyond refutation. 

Third. — That it is possible, though extremely seldom, to find a true can- 
cer in the pancreas with the characteristics of Langerhans’ islands structure. 

This last possibility has been proven now by two cases. But is it equally 
proven that these two tumors had their origin in the islands? If we think 
of the peculiar structure of the islands and of their characteristics, to be a 
well differentiated specifically functioning tissue with scanty proliferative 
regenerative power, it seems more justifiable to admit that tumors composed 
of cells of the Langerhans type are produced by proliferation of embryonic 
elements having the same properties as the ones which primarily originated the 
islands. Without thinking of an embryonal anlage separated from its parent 
and included in the pancreas we can admit that normally the cells which have 
the power of regenerating the islands are the formal cause of a tumor, for 
such elements are undifferentiated, have a high reproductive power and from 
them can come blastomatous formations which may repeat atypically either 
one of the pancreas components or some together. One ascribes this 
property to the cells described by Walz as above reported, or to those 
contained in the so-called indifference zone of Schapers and Cohen — that is 
to cellular proliferating centres having embryonic properties from which 
regeneration should come and later possibly tumors. 

It would be far simpler to have a Unitarian conception of the formal 
genesis of pancreatic tumors, and this conception could be formulated: The 
elements which have the function of regenerating the different tissues of the 
pancreas preserve in the adult life, some of their embryonic qualities and 
may, for unknown reasons, proliferate atypically and according to the various 
stages of differentiation these atypical cells reach, we see tumors of different 
composition. It is natural to see more frequently tumors of glandular and 
duct structure than tumors of islands structure, these being the highest in 
differentiation. 

This conception does away with the useless or preconceived tentatives to 
assign to a definite tissue or elements of an organ the primitive source of a 
growth, which is almost always impossible. The fact that a growth repeats 
atypically some structure does not mean that its origin was in the ripe ele- 
ments of the same. 

Coming now from this digression to my case I find that the comparison 
of it with Langerhans’ islands in diseased conditions and with the published 
tumors, can give some arguments in favor of a similarity. 

These are ; The distribution of the cellular masses sometimes in strands ; 
the close connection of the cells as in the islands ; the contact with the capil- 
laries in many instances, without a separating mcmhrana propria; the small 
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size of cells in many parts; the uncertain limitation of their protoplasm; the 
slight basophile staining (as far as could be ascertained). Besides, it is 
possible to -find here and there a small areole (Fig. 5) rather well limited, 
with small cells resembling an island. 

Against this origin from islands, or against the insular structure of the 
tumor, is the prevailing embryonic character of the cell masses, with no de- 
cisive differentiation, the few glandular formations and the quality of the 
special stroma, not dense, fibrous, as observed previously, but delicate, rich 
in cells, giving the impression of a tissue having a constituent part in 
the growth. 

My conclusion is that such origin cannot be proved. 

The third possibility is the origin from an embryonal germ included in 
the subserosa of the stomach or duodenum. 

That such inclusions are really existing and perhaps more frequent than 
it is known, is shown by the publications of Askanazy illustrating various 
qualities of such inclusions, and trying to put them in relation with the can- 
cer of stomach. In some of them pancreas lobules, stomach mucosa invagina- 
tions, ducts and cysts were mixed together, and in one also epithelial lobules 
without lumina resembling L. J. The connective stroma of such findings is 
also various and I think the fact is especially noteworthy that in some it was a 
soft tissue with abundant stellate formed cells or a delicate fibrillar tissue with 
flat nuclei. 

Those formations are called blastoid by the author who discusses the 
possibility of cancer arising from them and later invading the mucous coat 
and ulcerating it so that in an advanced stage it is impossible to recognize 
its true origin. Whatever it may be for the cancer of stomach, it is im- 
portant to remember the presence of such inclusions and the possibility of 
their transformation in blastomata. 

As such formations are to be explained only by admitting the inclusions 
of entodermic germs it is evident that the future evolution may be in various 
directions : In one case the tendency may prevail to a complex of tissue, a 
blastoid or organoid formation, or to mucous membrane formation; in an- 
other to a pancreas tissue or to a less typical tissue nondifferentiated. 

In my case, the conditions of the epithelial growth are these: Generally 
a solid mass, rarely of glandular type, with a type of cell more embryonic 
and difficult to compare with cells of a t3'^pical organ, but so disposed as to 
imitate a lobular structure ; here and there perivascular disposition, and small 
areolae of smaller cells. The stroma of the tumor can be so distinguished 
as there is: A capsule with its septa running through the tumor, having a 
fibrous and lamellar structure, and connective-tissue areas with triangular 
or starlike irregular cells in loose formation; moreover strands of fusiform 
cells regularly disposed in fascicles and such that a distinction between fusi- 
form connective cells and small unstriped muscular fibres is difficult. These 
connective formations cannot be interpreted as a reaction of tissue to the 
invading tumor, first, because of their cellular structure and then of their 
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disposition in masses and bundles ; secondly, because the tumor has no devel- 
opment into other tissue or organs from which a connective proliferation 
could arise. They are then a constituent part of the tumor. 

These considerations bring me to conclude that this tumor is a peculiar 
one, solid, with scanty adenomatous formation, with a peculiar connective 
tissue, with cellular types and disposition to be compared to pancreatic atypi- 
cal glandular structure, to islands atypical structure, but not so well definite 
to assign to one or to the other, or to both together, being generally too much 
atypical and undifferentiated. Forcibly we are induced to think of a more 
primitive and undifferentiated germ as its formal cause, that is an entodermal 
one which in its later blastomatous development took the direction of an 
atypical pancreas structure but so atypical that none of the types has been 
reproduced in a characteristic way. 

Location of the Tumor . — Two possibilities I have considered already. 
First — The origin from embryonic elements in the subserosa. Second — 
From such ones in the gastrocolic ligament. 

The first seems the more probable. Like many exogastric connectiA^e- 
tissue tumors, this grew where it was easier, that is, downwards, occupying 
in part and displacing the gastrocolic ligament, and infiltrating only later the 
longitudinal coat of the duodenum. If it had been born inside the ligament, 
this would have covered its anterior surface completely, which, instead, was 
free from it. 

Embryonal formations included in this part of the omentum are unknown 
to me. For analogy with Saltykow’s case, of pancreas germ in the mesentery, 
made of ducts and islands, and with the possible presence of entodermic 
elements in lymph-nodes (as in a lymph-node of pancreas pancreatic tissue 
was found by Nakamura) the presence of embryonal germs could be sup- 
posed possible. 

Clinical Considerations . — The diagnosis of rare cases is generally not and 
cannot be made correct, and diagnostic refinements suggested in some in- 
stances after operations or necropsies, are mostly a consequence of theoreti- 
cal or so-called logical considerations very seldom adaptable to practice. I 
shall not venture to sa)'' that cases like mine Avill be correctly diagnosed in 
the future, but their possibility will be considered. 

Direct diagnoses of a perigastric duodenal tumor could be deduced by 
such signs : The presence of a movable tumor which could be demonstrated 
to have a relation with the stomach and duodenum without alterations of 
their walls as proper of carcinoma. This can be reached parti}’’ by air in- 
sufflation, and better by accurate X-ray hwestigation. In my case the rays 
showed the stomach pushed to the left and the greater curvature having the 
shape of a sac and situated much below the umbilical line, while the tumor 
shadow was continuous with the pyloric portion. The stomach had a notable 
delay in emptying. That seems to me enough to make a diagnosis of tumor 
in relation with the stomach. 
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A differential diagnosis should consider the seat of origin of the tumor 
and its nature. The possibilities are these : 

Carcinoma of Stomach. — This may, in two instances, appear as a large 
tumor extrinsic to the oi'gan. The first is, when having origin from the 
mucous coat it grows outside the walls, forming a large mass apparently at- 
tached onl)'^ to the organ. I know only a case of Konjetzny and one of 
Knoflach and Eichelter from Eiselsberg’s Clinic, which was developed toward 
the diaphragm. I myself have seen one such case, and another which was 
thought to be similar proved later to be probably a malignant carcinoid of 
extragastric origin. 

The second instance is when a small stomach growth gives origin to large 
glandular metastases which impose for an extrinsic gastric tumor, as perhaps 
everybody has seen from time to time, in the lymph-nodes of the small 
curvature, but very rarely in those subpyloric or subfundal, or in the omen- 
tum forming in this a large mass. In a case of Konjetzny there was in the 
pyloric region a tumor of about 5 mlc. size, and the metastasis in the omentum 
was larger than a foetal head. 

Carcinoma of Transverse Colon with extracolic development, that is, in 
the gastrocolic ligament, or with metastases in the lymph-nodes. 

This was seen by me in one case, and recently V. Ascoli has published 
such a case diagnosed by him and operated by R. Alessandri successfully. 

According to my experience, extrinsic development of colon cancers is 
rather more frequent than in those of the stomach and not always accom- 
panied by typical symptoms. 

Sarcomata and Other Benign Twnors of the Stomach and rare casesj like 
dermoids (see two cases reported by Eusterman and Senty from Mayo’s 
Clinic) may develop outside when they have a large base in the organ walls, 
growing in different directions. The most common is downward as they 
originate chiefly in the anterior or posterior wall near the greater curvature, 
and their development can proceed between the layers of the gastrocolic liga- 
ment. (Pseudonetz tumors of Borrmann.) 

Subjective signs, like pain and impaired function, may bring one to locate 
the growth correctly, but such symptoms either were missing, or vague and 
not typical, and in such cases various diagnoses have been made as one can 
see in reviewing the literature of stomach sarcomata. We may expect that 
insufflation of the stomach and especially an X-ray investigation will throw 
more light. 

Reviewing the experience made in cases of sarcomata and extrinsic 
growths of this organ we find that in none of those submitted to X-ra)^s was 
the diagnosis made. A negative X-ray finding will not be sufficient to pre- 
clude the origin of a tumor from the stomach. I believe that such negative 
cases will be rarer and rarer in the future if doubtful cases will be examined 
repeatedly, and if peculiar deformation and displacement of its position will be 
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found, the diagnosis can be directed toward the suspicion of extrinsic gastric 
tumor. Pneumoperitonseum and gastric insufflation may be practiced and 
aid toward a correct diagnosis (C. Desseker). 

Tumors of the Omentum . — ^^Vhen solid and non-infiltrating, a condition 
which is very rare, these tumors may draw the stomach downwards and give 
origin to mistakes in diagnosis. I have not found decisive symptoms for a 
differential diagnosis. But the X-ray examination can certainly dstinguish 
the relation of tumor and stomach. 

The possibility of tumors developing in the upper part of the abdomen are 
many ; and it is not the scope of this paper to consider all or to analyze the 
possible errors with tumors of other organs. These have been described by 
Alessandri, Lofaro, Konjetzny, Amelung and others, and I refer the reader 
to their papers. 

In conclusion, there are some rare epithelial tumors arising from the walls 
of stomach or duodenum, which deserve a special pathological and clinical 
consideration. These tumors, together with connective-tissue tumors of 
stomach, especially sarcomata, and with stomach and colon cancers growing 
exogastric, constitute a class of abdominal tumors which in the future must be 
included in the diagnostic possibilities, and sometimes may be diagnosed cor- 
rectly if the clinical and anatomical facts will be kept in mind. 

In cases like my own the name of perienteric carcinomata would be more 
correct perhaps; a name which, being more general, eliminates suppositions 
about origin, which cannot be proven adequately. 
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THE PREVENTION OF CARCINOMA OP THE GALL-BLADDER 

By Evakts a. Graham, M.D. 

OF St. Lotns, Mo. 

FHOM THE DEPAHT.MENT OF SUBGERV, WASHINGTON ONIVEHSlTy SCHOOL OF MEDICINE AND THE BARNES HOSPITAL 

In recent years, much attention has been directed towards the prevention 
of cancer by the education of the public concerning those various lesions 
which are generally considered to be precancerous. These efforts have, 
however, been concerned chiefly with cancer of the lip and mouth, the 
stomach, the breast, the rectum and the female genital organs. It is an 
astonishing fact that little or no emphasis has been placed upon the possibility 
of the prevention of cancer of the gall-bladder. In a paper presented by 
Doctor Ewing^ himself, at the International Symposium on Cancer at Lake 
Mohonk, New York, in 1926, on “The Prevention of Cancer,” nothing 
whatever was said about the possibility of the prevention of cancer of the 
gall-bladder. Moreover, I have not been able to find any article that has 
been published, at least in recent years, dealing particularly with the preven- 
tion, although, in occasional writings, attention has been directed to the 
frequency of carcinoma in this region. 

It is difficult to understand why cancer of the gall-bladder has been 
neglected in all of the educational work that has been done by the American 
Society for the Control of Cancer and other similar organizations. It 
would seem that there could be only two reasons for this neglect : first, that 
it is considered to be a rare disease, and, second, that there would seem to 
be no way of preventing it. It is the purpose of the present paper to 
attempt to show that both of these ideas are erroneous. 

The great frequency of carcinoma of the gall-bladder as compared with 
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carcinoma of other organs is shown in the table compiled by von Berencsy 
and von Wolff 

It will be seen from an examination of this table that carcinoma of the 
gall-bladder has a very marked tendency to occur more often in women than 
in men and that it constitutes in most of the statistics between 8 and lo per 
cent, of all carcinomas in women. It would seem fair, therefore, to conclude 
from the various statistics which have been already presented that carcinoma 



Fig. I. — A typical example of carcinoma of the gall-bladder associated 

with calculi. 


of the gall-bladder is a comparatively frequent disease and, because of that 
reason deserves our attention. 

In this country, also, the frequency of carcinoma of the gall-bladder 
seems to be about as great as in the table given above. The mortality 
statistics® of the Bureau of the Census for 1926 state that in the registration 
area of continental United States there were, in 1925, 9,558 deaths from 
cancer of the liver and gall-bladder. In 1926, there were 9,635 deaths. It 
is true, of course, that all of these deaths were not due to primary carcinoma 
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of the gall-bladder, but since other carcinomas which cause metastases to 
the liver arc listed separately under the ccsophagus, stomach, intestine and 
rectum, the presumption is strong that most of these cases listed as carcinoma 
of the liver and gall-bladder were either j^rimary carcinomas of the gall- 
bladder or primary carcinomas of the liver. The latter tumor is known to be 
rare. It would seem fair, therefore, to conclude that the majority of cases 
listed as carcinoma of the liver and gall-bladder were primary carcinomas 
of the gall-bladder. Primary carcinoma of the other portions of the bile 
tract is known to be rare as comjiarcd with carcinoma of the gall-bladder. 
During the same two years, the total deaths from cancer of all kinds were 
as follows: in 1925, 95,504 deaths, and, in 1926, 99,833 deaths. This 
would indicate that carcinoma of the gallbladder constitutes roughly between 
8 and 10 per cent, of all carcinomas and that its incidence for the general 
population is about 9 per 100,000. This is a very considerable number of 
deaths from this cause. As listed in the mortality statistics, deaths from 
cancer of the gall-bladder are about three times as frequent as from that of 
the lip, about one and one-half times as frequent as all cancers of the lip 
and buccal cavity, about twice as frequent as cancer of tbe rectum, of about 
the same frequency as cancer of the breast, about two-thirds as frequent as 
cancer of the female genital organs, and a little less than one-half as frequent 
as carcinoma of the stomach. It should not necessarily be inferred from 
these figures, however, that the occurrence of carcinoma of the gall-bladder 
in comparison with other organs is actually so high as it would seem to be, 
because nowadays many people with cancer of the other parts of the body 
mentioned are cured by surgical and other methods and, therefore, many cases 
of those cancers would not appear in the mortality statistics. The figures 
which are given merely show the deaths from the various types of cancer. 

Concerning methods of prevention, the most outstanding fact is that car- 
cinoma of the gall-bladder, in the great majority of cases, is associated with 
gall-stones. The frequency of the relationship between carcinoma of the 
gall-bladder and gall-stones is so great that various statistical studies have 
shown that in from 69 (Musser'*) to lOO per cent. (Janowski^) of cases of 
carcinoma of the gall-bladder, biliary calculi are present. Lentze,® who has 
recently studied the statistical incidence of gall-stones in cases of carcinoma 
of the gall-bladder from an extensive revicAv of the literature, considers that 
cholelithiasis is practically always the primary condition. In this opinion 
he is not alone. Almost all of those who have studied this question believe 
that the evidence is overwhelming that when calculi are present they have 
preceded the development of the carcinoma. They should) therefore, be 
considered as being a definitely precancerous lesion. It seems unnecessary 
to present here in a detailed manner all the evidence in favor of this view. 
It is, perhaps, sufficient to call attention to a few facts. The opinion which 
has been expressed by some writers that the calculi are the result of the 
carcinoma seems to be supported by no evidence. For example, Siegert'^ 
showed that, although calculi were present in ninety-four cases of a total of 
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ninety-nine primary carcinomas of the gall-bladder which he collected, they 
were present in only two of thirteen cases of metastatic involvement of the 
gall-bladder. Rolleston and McNee® collected twenty-five other cases of 
metastatic involvement of the gall-bladder and found calculi present in only 
one. Therefore, in the total of thirty-eight cases of metastatic carcinoma of 
the gall-bladder, gall-stones were present in only three cases, an incidence of 
8 per cent., which is well within the normal limits of incidence of gall-stones. 
What would seem to be conclusive evidence of the importance of the factor 
of cholelithiasis in the production of carcinoma of the gall-bladder seems to 
have been supplied by the experiments of Leitch,® of the London Cancer 
Hospital Research Institute, who found that when he introduced human 
gall-stones and even ordinary pebbles into the gall-bladders of guinea-pigs 
there resulted a remarkable change in the epithelium of many of the cases, 
which he considered to be entirely characteristic of carcinoma. Although 
metastases of distant organs did not occur, nevertheless, there was marked 
invasive growth of the carcinoma into the liver, the omentum and even into 
the chest wall. The illustrations accompanying Leitch’s article are very 
convincing. It would seem, therefore, that there can be no reasonable doubt 
that the presence of calculi in the gall-bladder predisposes the individual to 
a carcinoma of that organ. This would seem to be particularly the case if 
the patient is a woman beyond the age of forty. It is unnecessary in this 
article to discuss how the gall-stones may operate to produce the carcinoma. 

Another important consideration is the question: In what proportion of 
cases of cholelithiasis does carcinoma of the gall-bladder occur ? The various 
statistics which have been published on this point vary greatly. Lentze® 
found, in a collective study, that in 557 cases of cholelithiasis in women 
over thirty-nine years of age, there was an associated cancer of the gall- 
bladder in 5.1 per cent. Rolleston* states that 4.5 per cent, of all cases of 
cholelithiasis are accompanied by carcinoma of the gall-bladder. Moynihan* 
gives 5 per cent., Riedel* 7 to 8 per cent., Mayo-Robson* 10 per cent., 
Schroder 14 per cent. In our own cases at the Barnes Hospital 8.5 per cent, 
of all cases of stones in the gall-bladder have been associated with carcinoma 
of that organ. According to Leitch, the lowest incidence reported is that of 
Candler, who found in post-mortem statistics from an insane asylum an 
incidence of only two cases of carcinoma in 315 cases of calculi. The highest 
incidence, according to Leitch, is that reported by Slade, who found 30 per 
cent. It is, of course, probable that the incidence reported by surgeons, and 
coming from the general hospitals, is somewhat higher than that of the 
general population, because practically all of the cases of carcinoma of the 
gall-bladder sooner or later reach the hospitals, but many of the cases of 
ordinary cholelithiasis without carcinoma do not. It would seem reasonable 
to conclude, however, that at least 4 or 5 per cent, of women in the cancer 
age, who have gall-stones, will develop carcinoma of the gall-bladder and 


* Quoted from Leitch. 
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perhaps fuiThcv study will show that the incidence may actually be much 
higher. 

If we accept the idea that gall-stones represent a definite precancerous 
lesion of the gall-bladder, , the most obvious consideration in the prevention 
of this condition is the question of the possibility of diagnosing biliary calculi. 
The improvement in diagnosis of lesions of the biliary tract, which has been 
made possible by cholecystography, now enables us to diagnose biliary calculi 
with practically loo per cent, of accuracy. It is true that the stones them- 
selves cannot always be visualized, but in our experience at tbe Barnes 
Hospital every case of biliary calculi, without exception, which has come to 
operation, has revealed itself on cholccystographic examination, either by 
actual visualization of the calculi or by the demonstration of an unquestion- 
ably pathological gall-bladder. It would seem, therefore, that no particular 
difficulty should be encountered in the recognition of this very definite 
precancerous lesion. 

A most important consideration is, of course, the question as to whether 
or not we should advise the operative removal of a calculous gall-bladder, or 
at least of its contained stones, from the point of view of cancer prevention 
entirely apart from the other more usual operative indications. This ques- 
tion naturally involves the consideration of the risk of cancer on the one 
hand as compared with the risk of operation on the other. The operative 
mortality in uncomplicated cases of cholelithiasis before there has been 
much damage to the liver, to the heart, to the kidneys, etc., should not be 
more than i per cent. This is, appi'oximately, one-fourth or one-fifth of 
the danger of death from carcinoma. At the hands of experienced surgeons, 
the operative mortality, even including all of the bad risks which present 
themselves as examples of long-neglected biliary-tract disease with many 
incurable complications, is still about only 3 per cent, or less. Our own 
mortality at the Barnes Hospital during the last three years has been 1.5 per 
cent. This series has included patients of all ages and with practically all 
of the known complications of biliar3'-lract disease. Deaths from all causes 
which have occurred in the hospital have been included in the operative 
mortality. It is significant, however, that most of the deaths have been due 
to incurable complications of neglected disease of the biliary tract. Younger 
patients, in better physical condition and with fewer complications, would 
almost certainly present a much lower operative mortality. From the stand- 
point of cancer prevention, it would seem to be our duty to inform patients 
with gall-stones that, in general, they have a greater chance of dying from 
carcinoma of the gall-bladder than they would have by a properly performed 
operation. This phase of the question is in addition to any other features 
of the case which should be regarded as ordinary indications for operation. 
The danger of cancer is especially great in women past forty, and this 
danger is probably increased if they come from cancer families with an 
inherited predisposition to its development. 



EVARTS A, GRAHAM 
Summary 

Since gall-stones seem to have an etiological relationship to the develop- 
ment of carcinoma of the gall-bladder in nearly all cases, the occurrence of 
most if not all cases of carcinoma of the gall-bladder could be prevented by 
cholecystectomy in cases which present evidence of gall-stones, regardless of 
the presence of those symptoms which would ordinarily compel a patient to 
have an operation. The diagnosis of gall-stones is now easily and accurately 
made by cholecystography. In uncomplicated cases of gall-stones there is 
less risk of death from the operation of cholecystectomy than from the 
development of a carcinoma of the gall-bladder, particularly if the patient 
is a woman of middle age. Contrary to the general opinion carcinoma of 
the gall-bladder is not a rare disease, but a very common one. It constitutes 
approximately 8 or lo per cent, of all carcinomas. 
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ELECTROSURGERY IN GYN/ECOLOGY 
By Howard A. Kelly, ]M.D. 

or Baltimohe, jMd. 

]\Ien who fill our professional ranks, whether in medicine, religion, or 
law, are habituall}^ conservative. This salutary mental attitude expresses 
itself peculiarly in our communal relations ; namely, when a new idea appears 
which is more or less subversive to old notions and practices, he who origi- 
nates the idea must strike sledge-hammer blows in order to secure even a 
momentary attention. This must then be followed by a long, patient propa- 
ganda of proclamation and advertising until in the grand finale the public, 
indifferent at first, is aroused, proceeds to discuss, and finally accepts the 
iconoclastic proposal as a long-accepted fact of its own invention and asks 
wonderingly, “^Yhy such a pother? What after all is there new about the 
thing? We knew it all long ago!” 

Such is the history of the therapeutics of radium about which the public 
is just opening and rubbing its eyes after a quarter of a centur)^ of sleep. 
And so, too, has it gone with the electrosurgery marvclousl}^ wrought out 
by William Clark, of Philadelphia, in 190S-1910, and promulgated with all 
the documentary evidences and data necessary to establish its rights of emi- 
nent domain over a new and large arena in the surgical realm. 

In this latter field, however, we are still in the proclamation stage when 
success waits upon iteration and reiteration — both beneficent procedures, for 
which no apolog}^ is necessary — ^\vhile we continue to hammer at the general 
surgeons’ doors and shout aloud our incontestable attainments, as we beg 
for a meed of generous recognition in all our large hospitals. 

Here we supplant our ancient procedures in the operating amphitheatre 
with electric current oscillations of a million or more a second and regula- 
ble from a minute needle-point spark up to a flashing, withering, sword-like 
flame, made superficial or penetrating at will. With George A. Wyeth’s 
knife (acusector) we cut tissues as a hot knife goes through butter, or we 
dry the structures to a powder, or, again, we boil or coagulate without car- 
bonizing, the current exerting its potency at or close around a needle point 
or a small ball, the active agent held in the operator’s hand remaining 
a cold field. 

Unlike radium, which is a ray therapy, electrosurgery is thoroughly surgi- 
cal and at once a vigorous, insistent competitor with those age-long badges 
of our profession — scalpel, ligature, needle and suture, supplanting these 
time-honored instruments in their own arena and in appropriate cases rele- 
gating them to the Rnmpelkammer as mediaeval, crude, antiquated. Although 
the field of this new electrosurgery is a broad one, its preferential work lies con- 
spicuously in the destruction of cancer where in numerous instances it reaches 
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a perfection of ne plus ultra. I adhere as my theme in this brief memorandum 
to one of its more limited fields where it does not appear altogether at its 
best advantage. I speak of cancer in the female generative tract. One who 
wishes to judge it for the first time should observe a skilled operator in the 
surgery of the mouth or of the brain. 

In gyneecology, electrosurgery is preferable in: 

1. — Cancer of the external genitals: vulva, clitoris, Bartholin’s glands 
and the external urethral orifice. 

2. — The destruction of metastatic or suspected inguinal glands. 

3. — Cancer of the vagina in its primary form and the destruction of 
metastatic nodules in the vaginal wall. 

4- — Cancer of the cervix, cooking and destroying the tissues until the 
cervix can be reamed out in a hollow cone for the better lodgment of an 
effective radium treatment. 

5- — Lower abdominal surgery, cooking superficial cancerous nodules 
remaining after the enucleation of the large parent mass, whether uterus 
or ovaries. 

6. — A scirrhus nodule in the wall of the intestine, which can be necrotized 
even through the entire thickness of the wall and then left in situ after draw- 
ing the peritoneum over the area with fine silk sutures. 

7. — Papillomatous tufts on the peritoneum, which can be withered down 
to the base and out of existence by an exposure of a fraction of a second 
duration, requiring no ligatures or sutures. In this way many can be wiped 
out in a minute, a precious saving of time. 

8. — Areas of carcinoma left on or in the pelvic wall after an extirpation. 

9. — Enlarged glands on the pelvic floor, which are punctured and coagu- 
lated thoroughly and left in situ, as well as any gland at a bifurcation of a 
large vessel, saving a prolonged, difficult operation at a critical period after 
a panhysterectomy. 

10. — Papilloma of the bladder, forming a brilliant and speedy way of 
attack either by cooking its pedicle if it is pendulous, or by coagulating the 
flat, raspberry masses, stopping haemorrhage and extirpating the tumor or 
reducing the mass for radiation. 

The value of electrosurgery in all these situations lies in the perfect 
control of the current which can be applied as effectively at any reachable 
distant point by a stiff wire as on the surface of the body ; that is to say, at 
the vaginal vault, deep in the pelvis, in the bladder through the aeroscope, up 
in the rectum at the pelvic brim in the knee-chest posture, or down in the 
larynx or in the fauces, and even in the trachea and bronchi. 

The advantage over scalpel and suture is perhaps more apparent in that 
the tissue cooked and sterilized in situ is often not removed but advanta- * 
geously left to be thrown off spontaneously in a few days. In treating large 
glands, it may be well at times to puncture and coagulate thoroughlj'’ and 
then to incise and curette away all the friable tissues, to be followed by a 
thorough cauterization of the capsule from within. A metastatic gland 
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lodged in the bifurcation of a large vessel is admirabl)^ managed in this way 
by an experienced operator. 

The value of electrosurgery in vulvar cancer is at once apparent in car- 
cinoma of the entire vulva, always an awkward knife, forceps, and ligature 
operation. Here the cutting current reduces the bleeding of the incision to 
a negligible minimum. Then follows a careful dissection, undermining while 
raising the mass. Any larger vessel seen as it is approached through the fat 
is caught with delicate forceps .slightly curved at the tip and divided; finally, 
the few vessels so controlled arc scaled by touching each forceps with the 
coagulating current when they wither and arc scaled (Grant Ward). So pari 
passK the new operation advances to its finale in far less time than with a 
scalpel dissection. Great care should he taken not to contaminate the wound 
during such a knife-and-fork operation. The Hashing current can he used 
advantageously to sterilize any ulcerated areas on the surface. 

It must not he reckoned a small matter here that there is a great saving 
of ligatures as well as of time in operating, not to pass unnoted the few and 
simple instruments sterilized. Nor, again, should we overlook the fact that 
the post-operative discomforts are greatly lessened, while these cases are 
either ambulant at once or in a very short time, substantially increasing the 
turnover of the hospital. There is also, I think, a wise inclination on the 
part of experienced electrosurgeons to leave many of these sterile wounds 
open and to treat them with a 2 to 3 per cent, mcrcurochrome solution daily, 
protecting them under simple dressings from exposure and contamination. 
Granulations spring up with surprising rapidity, and a soft flexible scar is 
the outcome — a matter of extreme importance in many familiar situations, 
mentioning the pcriphcr3>- of the eye as an example. The field of local 
aiiBesthesias is extended to the satisfaction of many patients. 

While we sing the praise of this new electrosurgical field, he will do best 
by his patient who also thoroughly knows our older methods and above all 
V is cognizant with the phenomenal results of radiotherapy, including X-ray 
though less potent and dependable. 

As a rule, most of our cai'cinoma cases need efficient radiation either to 
inaugurate or to complete the cure, whatever other adjuvant methods we may 
adopt. Electrosurger}^ is often a preliminary to facilitate radiation, serving 
an excellent purpose in removing and sterilizing a massive disease down to 
its base to insure a more direct, efficient application of the succeeding therapy. 
On the other hand it is sometimes well to apply radium first, for its effects 
act in the more distant peripheral zone, to be followed in a few days by the 
more localized radical electrosurgery. It is indeed a happy concomitance that 
both of these agencies are not mutually exclusive but cooperative as they 
work together to promote the desired result. By and large, be it said, it is 
rare that a new method coming in wholly displaces the old, but rather does it 
supplement and increase its effectiveness and enlarge its territory. 
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By Benjamin S- Bahbingeb, M.D. 

OF New York, N. Y. 

FBOM THE tIBOLOGICAli SERVICE OF THE MEMORIAL HOSPITAL 

Carcinoma of the prostate still holds its place as the most baffling of 
urological conditions. We know little of its etiology. In but a small per- 
centage of cases is the diagnosis made sufficiently early to give any sort of 
treatment a fair chance of success. Even if an early diagnosis be made there 
is no general agreement as to the best way to treat this neoplasm. We hold 
that the possibilities of radical surgery have been thoroughly exploited while 
the effective use of radiation is still far from the practical limits of its appli- 
cation to this disease. This paper is written in an attempt to analyze the 
reasons for the failures of the past, to discuss our present ideas on the subject 
and to suggest further improvement in the control of the disease by radiation. 

Diversity of Therapeutic Policies. — Young, who has employed the quite intricate 
radical operation for cancer of the prostate reports twenty-seven cases, the first in 1904 
and the last in 1927,' just a little over one a year. This would seem to indicate how 
very few cases coming to his service are believed to be suitable for radical operation. 
In a large majority of these cases the diagnosis of carcinoma was made before operation. 
In a fair percentage the carcinoma had extended beyond the limit's of the prostate. In 
our own experience at the Memorial Hospital less than 5 per cent, of all prostatic cancers 
were confined to the organ. In Young’s series, eight patients of the twenty-seven are 
reported alive and well for periods varying from three to thirteen years after operation. 
Young believes that the radical operation should be performed in selected cases. In 
other cases he does a modified radical operation using radium at the time of or 
after operation. In certain cases he has used radium alone or in combination with 
X-ray therapy. 

Raymond Dossot" after an extensive study of prostatic carcinoma, in 1926, concluded 
that radiation was better treatment than surgery as being more benign in its application, 
but stated that the possibiliies of radiation had not been fully investigated. At that time 
he regarded all treatment as palliative only. In a more recent article on the subject^ he 
reiterates his pessimism as to any form of therapy except palliation, attacks Young’s 
radical prostatectomy vigorously and sees the best results in cystotomy and palliative 
radiation. 

Young* in repljdng to Dossot’s attack on radical surgery states that since the adop- 
tion of his recent technic thirty-five radical prostatectomies have been performed for 
carcinoma of the prostate with but one operative death. 

Smith formerly put much faith in Young’s operation but more recently"^ seems to 
have become impressed by the possibilities of deep X-ray therapy for growth restraint. 
He noted the marked histological changes occurring in a carcinomatous prostate so treated. 

Marion and Wildbolz” believe that operative removal offers the only chance of 
control. Wildbolz found forty of 145 patients with prostatic carcinoma suitable for this 
form of therapy and so treated them. 

Bumpus reviewed the cases at the Mayo Clinic in which operation had been under- 
taken for benign hypertrophy but in which carcinoma had been discovered on routine 

* In part from the Guggenheim Fund for Urologj'. 
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microscopic examination of the sectioned organ. He believes that the best chance for 
cure by surgery lies in this group of eases, namely those in which the neoplasm is not 
clinic.illy demonstrable but proves to have carcinoma on histological section. In a 
clinical study of 1,000 eases Bumpus' states that in many cases the malignant disease 
was discovered only at operation but when it was also clinically evident the results 
were poor. He further states that in his opinion the most satisfactory form of treatment 
is operation followed by radiation. 

Chute" deals simply with the urinary retention caused by the neoplastic process. 
He docs a partial prostatectomy, repeating it if obstruction recurs with gratifying 
palliative results. Most urologists believe that partial prostatectomy under these cir- 
cumstances results in only very temporary control of the urinarj' retention and prefer 
the catheter or permanent suprapubic drainage. 

Causes of Failure of Trcafiucuf . — The itatiiral histoiy of prostatic car- 
cinoma presents many obstacles to effective tllerap3^ The protean forms of 
the neoplastic process, lack of definitive symptomatolog}^ the simulation of 
benign disease, make earl)' and accurate difterential diagnosis difficult. Radi- 
cal surgery and palliative operations arc quite generally conceived and executed 
with total disregard of the true biologic nature of the problem that must be 
met. Radiation has also failed to produce the best results, but in its concep- 
tion it is sound. Effective application of radiation to prostatic carcinoma 
can only keep pace with the fundamental progress of the science of radiolog)'. 
To date this form of therapy has been largely empirical in its application to 
new growths in the prostate. Only of recent years has it become apparent 
that more accurate methods and nicer adjustment of dosage to the biophysical 
reactions of normal and neoplastic tissues are productive of superior results. 
We have already felt the force of these advances and find that their applica- 
tion to the problem in hand has resulted in gradual improvement in the 
response of these malignant tumors to radiation. 

The early local extensions of the disease have been noted with appalling 
frequency by most observers, yet few seem to appreciate the still greater and 
earlier incidence of pelvic lymphadenopathy. In Dossot’s series- metastasis 
to the regional nodes in the pelvis occurred in 89.4 per cent., while Pasteau, 
quoted by Dossot, described this event in sixty of seventy-one observations. 

A point of still greater importance bearing on the choice of therapy is the 
early infiltration of the capsule of the organ by the neoplastic process. Before 
local extension can be appreciated the new' growth has frequently invaded the 
fibromuscular capsule by w'ay of the loose cellular septa, gaining ready access 
to the small venules of the surrounding prostatic plexus. These veins are 
rapidly invaded by tumor cells rendering surgical intervention an impossi- 
bility without immediate dislodgment of tumor emboli, followed by distant 
metastasis. While w'e are not yet armed with the figures we believe that this 
type of extension occurs as early and with almost as great frequency as does 
extension by way of the lymphatics and the regional nodes. Certainly both 
events precede the direct gross anatomical extensions of the disease. The 
involvement of the capsule in the manner described is often noted by the 
surgeon when he fails to find a satisfactory “line of cleavage” between gland 
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and capsule. It also explains the prompt and frequent post-operative recur- 
rences, as few operators are So radical as to remove the last shred of infil- 
trated capsular tissue along with the entire venous plexus. Nor is this all. 
We have further evidence of a convincing nature that adenocarcinoma is 
frequently primary in the accessory prostatic glands at the bladder base, 
variously termed the subcervical group, glands of Albarran, etc., these tumors 
later extending into the substance of the prostate proper, fungating through 
the bladder mucosa, or both. Furthermore, the earliest direct extension of 
the disease when primary in the true prostate is frequently in the direction 
of this group of accessory glands. In our material, primary or secondary 
involvement of this group is more frequent than the time-honored extension 
to the seminal vesicles. 

Pelvic lymphadenopathy occurring in a very high percentage of all cases 
of carcinoma of the prostate, a high early incidence of capsular infiltration 
and venous thrombosis by tumor cells, frequent primary or secondary involve- 
ment of the accessory glands at the bladder base, all often present when the 
patient is first compelled to seek advice, constitute an insurmountable barrier 
to the successful surgical treatment of the disease no matter how radical its 
conception and execution. 

Age Incidence.— Tht age incidence of cancer of the prostate doe's not differ 
greatly from that of benign hypertrophy so that this factor alone is of little 
value in differential diagnosis. Young in a series of 898 cases of benign 
hypertrophy showed that 794 or 88.4 per cent, occurred between the ages of 
fifty and seventy-five. In our present series of 280 cases of cancer of the 
prostate at the Memorial Hospital 197 or 86.6 per cent, fall in the same 
age group. 

Table I 

Age Incidence on Admission of Carcinoina of the Prostate in 227 of 280 Cases Studied at the 


Under 34 

Memorial Hospital 

Number 
of cases 

I 

Percentage 
of group 
0.4 

35 to 39 

3 

1-3 

40 to 44 

3 

1-3 

45 to 49 

6 

2.6 

50 to 54 

26 

II. 4 

55 to 59 

42 

18.5 

60 to 64 

44 

19-3 

65 to 69 

50 

22.0 

70 to 74 

35 

15.4 

75 to 79 

13 

5-7 

80 to 84 

3 

1-3 

85 to 89 


0.4 

Total ages 50 to 75 . . 

197 

86.6 

Total entire group . . . 


99.6 
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The peak age group for benign hypertrophy occurs, according to Young, 
at hfty-hve to fifty-nine. The peak age group for cancer in our series is at 
ages sixty-five to sixty-nine, ten years later. However, this is of academic 
interest only for the difference for each five-year period is relatively slight. 
Y'e present a table of age incidence comparing groups reported by various 
authors with our own experience. 


Tahle II 

j’lgr Incidence of Carcinoma of the Prostate 

Young, 1909 Bumpus, 1921 Doming, 1922 Barringer, 1930 


Ages III cases 361 cases 100 cases 280 cases 

Per eent. Per eent. Per eent. Per eent. 

40 to 50 I.S 2.7 3.0 3-9 

50 to 60 22.5 21.6 17.0 29.9 

60 to 70 45.5 51.2 45.0 41.3 

70 to So 27.0 22.1 25.0 21. 1 

80 to 90 3.6 1.2 10.0 1.7 


The statistics show no marked disagreement but our experience shows a 
slight increase in the earlier age groups with a corresponding decrease in the 
later years. However, these are all relatively small series and a truer picture 
would probably be given by averaging all the figures. 

Symptowatology . — The symptoms of cancer of the prostate are not easily 
differentiated from those of benign hypertrophy, for both conditions are often 
present at the same time. A prostatic carcinoma is frequently superimposed 
upon a benign hypertrophy but many cancers develop in non-hypertrophied 
prostates as well. An earlier diagnosis usually is made where the neoplastic 
process develops subsequent to the benign hypertrophy. It is not surprising 
that even competent urologists often fail to recognize these superimposed 
cancers as the true condition is often masked by oedema. Hard carcinomatous 
nodules are easy to miss when covered by cedematous prostatic tissue. We 
have found that after subjecting these doubtful or suspicious superimposed 
cases to a cycle of high voltage X-ray, causing the oedema of the hypertro- 
phied organ to disappear, the diagnosis is easier. Then the hard cancer tissue 
stands out sharply defined from the elastic enlargement of tlte benign 
hypertrophy. 

The initial symptoms of carcinoma of the prostate fall into two main 
groups; 1, urinary symptoms; and 2, pain. The urinary symptoms are usu- 
ally the first observed by the patient and therefore the most important from 
the point of view of early diagnosis. The two most common symptoms occur- 
ring early in the disease are frequency and difficulty of urination. In 82 per 
cent, of our 280 cases these two symptoms were the first exhibited. Other 
common symptoms associated with the above are nocturia, retention, haema- 
turia, urgency and incontinence. 

The symptoms of pain which cause the patient to consult his physician are, 
m the order of their importance ; painful urination, backache, pain down the 
thighs and legs (“sciatica”), pain in the lower abdomen and pelvis, pain in 
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the hips, groin, penis, rectum, and perinseum. Most of these are late symp- 
toms, due to direct invasion of the bladder neck, to pressure on nerve trunks 
by invaded pelvic nodes, obstruction to the venous circulation from the same 
cause, or to distant metastases, especially to the bones. We here present a 
tabulation of the initial symptoms occurring in 280 cases of cancer of 
the prostate. 


Table III 


Inihal Symplorns Occurring in 280 Cases of Cancer of the Prostate 


Symptom 

Number 

Per cent. 

Frequency 

134 

47.8 

Difficulty 

96 

34-2 

Nocturia 

79 

28.2 

Dysuria 

60 

21 .4 

Retention 

45 

16.0 

Backache 

26 

9.2 

Hsematuria 

24 

8.5 

Pain in thighs and legs 

19 

7.5 

Pain in lower abdomen 

14 

5-0 

Urgency 

12 

4.2 

Incontinence 

II 

3-9 

Constipation 

10 

3-5 

Pain in hips 

9 

3-2 

Loss of weight 

8 

2.8 

No urinary symptoms 

8 

2.8 


Usually p,atients presented three or more symptoms at the onset, which 
caused them to consult a physician. The most common triad was that of 
frequency, difficulty and nocturia. Many patients waited, however, until 
retention or haematuria compelled them to seek advice. Retention in itself 
is not indicative of far-advanced cancer. It is often caused by associated 
benign hypertrophy. Diligent search for carcinomatous changes in the pros- 
tate of the retentive case will often lead the surgeon to an early diagnosis of 
prostatic carcinoma. Many of our patients’ histories indicate the possibility 
of much earlier diagnoses had their physicians made careful digital exami- 
nations at the time of the first attack of retention. In our series, an average 
of twenty-four months had elapsed between the appearance of initial symp- 
toms and our first examination. Hsematuria, on the other hand, is seldom an 
early symptom, usually occurring only when the tumor has invaded the 
posterior urethra or bladder. Twenty-four or 8.5 per cent, presented hsema- 
turia as the initial symptom and thirty-nine or 13.9 per cent, as a subsequent 
symptom. Hence a total of sixty-three had hsematuria at some time in the 
course of the disease, cystoscopic examination proving forty-one of these to 
have extension of the neoplastic process to the bladder. 

Occasionally there are no urinary symptoms in well-advanced cases of 
prostatic cancer, as in eight of our patients. In these eight the symptoms 
were referred to the gastro-intestinal tract and the genital organs. One con- 
sulted his physician because of persistent diarrhoea. Another because of 
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rectal bleeding; for which he \Yas subjected to haimorrhoideclomy, the true 
nature of his disease becoming api)arcnt onl}' after the failure of the opera- 
tion to relieve his S3'mptonis. A third complained of curved erections of the 
penis over a period of three years, due to direct invasion of the corpora by 
prostatic cancer. Tiie fourth liad a colostomy and later a resection for. sup- 
posed rectal carcinoma before the tumor was shown to be of prostatic origin. 
In a fifth, resection of the right ileum was undertaken for a new growth which 
proved to be a metastasis from a cancerous prostate. The sixth and seventh 
suffered operative attacks on various metastatic lesions of the disease, while 
the last complained of incontinence of faces due to invasion of the sphincter 
ani by the tumor. 

The later symptoms of cancer of the prostate do not differ greatly from 
the initial symptoms. Urinary symptoms and pain are the most important, 
nocturia, retention and hamaturia leading the list. A tabulation of these and 
other later S3'mptoms in our scries of 280 cases follows : 


Tabce IV 


Secondary Syniplows Occurring in 

2S0 Cases of Cancer 

■ of the Prostate 

Synijitom 

Number 

Per cent. 

Nocturia 

51 

18.2 

Retention 

45 

16.0 

Haimaturia 

39 

13-9 

Frequency 

34 

12. 1 

Dysuria 

32 

II. 4 

Loss of ^Yeigllt 

31 

II .0 

Backache 

25 

8.9 

Loss of strength 

20 

7-1 

Pain in thighs and legs 

18 

6.4 

Pain in lower abdomen 

14 

5-0 

Constipation 

13 

4.6 

Rectal pain 

10 

3-5 


Less frequent symptoms occurring late in the disease referred chiefly to 
the incidence of distant metastases or to regions unrelated to the urinary tract. 

Early Diagnosis and Biopsy . — It seems superfluous to state that earlier 
diagnosis is of prime importance, yet with twenty-four months on the aver- 
age elapsing between the onset of symptoms and the establishment of the 
diagnosis in the patients represented in this series, the point can stand vigor- 
ous emphasis. We° have stressed previously the importance of routine exami- 
nation of the prostate in all men over fifty years of age. We would now add 
that the persistent exhibition of frequency, difficulty in urination, nocturia and 
retention in any patient of cancer age calls for a most careful and painstaking 
search for prostatic carcinoma. 

The difficulties of accurate diagnosis of prostatic neoplasms have been 
considerably decreased by the adoption of biopsy by needle puncture and 
aspiration according to the technic of Martin and Ellis^® and applied to the 
prostate by one of us.^^ 
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In the series of cases here reported, 280 in number, there was histological 
confirmation of the clinical diagnosis by some form of biopsy or surgical 
specimen in forty-nine. This represents 17.5 per cent, of the total. Since 
the addition of biopsy by needle puncture and aspiration to our routine exami- 
nation, except in those cases going to operation, we have secured histological 
evidence of our diagnosis in fourteen of the fifteen cases admitted. In five 
the specimen was obtained by Young’s punch, while in nine the tissue was 
secured by our new biopsy technic. In one case no attempt at biopsy was 
made. Moreover, biopsy by aspiration has enabled us to secure important 
information in several older cases. In one a recurrence after four years of 



Fig. I. — Specimen of tissue aspirated from far- Fig. 2. — Specimen aspirated from small re- 
advanced adeno-carcinoma of the prostate. current nodule. Adeno carcinoma of the prostate 

under apparent control by radiation four years. 


apparent control was proven ; in another previously regarded as chronic inter- 
stitial prostatitis a carcinoma was demonstrated. Among the more recent 
cases, this form of biopsy enabled us to mal<e a diagnosis of cancer in two 
early cases previously regarded as benign. In another a rare prostatic tumor 
was diagnosed in advance, and later proven at operation, by means of this 
procedure. Figs, i to 4 illustrate some of the above-mentioned cases together 
with the amount and character of the tissues obtained by needle puncture and 
aspiration. If we are seeking earlier diagnoses of these tumors it must be 
recognized that carcinoma may and does originate in any portion of the organ, 
regardless of the presence or absence of benign hypertrophy, and that no false 
sense of security should be felt due to apparent normality of the posterior 
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lobe. By utilizing this advance in biopsy technic any suspicious nodule in the 
prostate may he readily subjected to microscopic study. 

Trcaimcjit by Radiation . — A review of the use of radium and X-rays in 
carcinoma of the prostate at the Memorial Hospital reveals the difficult situa- 
tion we are called upon to meet. An estimate of the status of 241 of the 280 
cases here reported, made at the time of our first examination in each case, 
shows that 221 were classified as advanced cases while only twent}'- could 
fairly he classed as early cases. Seventy-eight of the 221 represented post- 
operative recurrences. 

In spite of the far-advanced type of case coming to our service, we were 



3; — Small cell adeno-carcinoma of pros- Fic. 4 . — Adeno-carcinoma of the prostate, 

tate. Chnical diagnosis difficult, proven by as- Early clinical case at first regarded as benign, 
piration biopsy. Proven carcinoma by aspiration biopsy. 

able to report five of forty-six cases alive and well after five years. These 
forty-six patients constituted our first series and were treated between Octo- 
ber, 1915, and January, 1917. In hut one case was the neoplastic process con- 
fined to the prostate. No gross evidence of active cancer remained in the 
five patients surviving the five-year period, as far as we could see. These 
cases were treated by the insertion of steel radium-bearing needles through 
the perineum into the prostate and seminal vesicles. Small doses, 200 to 300 
millicurie hours for each needle, were utilized, repeating the dose every two 
to three months until the condition was controlled or no evidence of regression 
was found. In this way we were certainly able to control some cases as we 
have the autopsy record of one patient in this group who died from other 
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causes seven years after first seen. The original tissue diagnosis by Doctor 
Ewing was carcinoma of fhe prostate. At autopsy no carcinoma was to 
be found. 

Since that first series progress has been slow but sure. Our therapeutic 
routine has had to be changed frequently in order to avail ourselves of the 
advantages of newer methods and agents. Glass seeds of radon, low voltage 
and then high voltage X-rays, the radium element pack, radon filtered by 
platinum and now gold seeds of radon have all been used alone and in various 
combinations. We are gratified, however, that in spite of the necessity for 
the continual transition of radiation therap}^, inspection of our file of current 
cases shows eight of forty patients alive and well for periods over five years. 
This means that 20 per cent, of our active cases are still under control after 
five years as compared with 10.8 per cent, in our first reported series. 

We believe that in most cases of prostatic carcinoma a much larger dose 
of radium than heretofore used is necessary to control the disease. In other 
words, doses comparable to those we have used in controlling bladder car- 
cinoma. The results of radium implantation in bladder tumors have con- 
sistently improved and are considered by us to be quite superior to opera- 
tive resection. 

We believe that a tissue dose of somewhere between 10 and 15 skin 
erythemas delivered to the tumor is necessary to control the large majority of 
prostatic carcinomata. The average adenocarcinoma is a radio resistant tumor 
but doses comparable to the above are sufficient for control in other locations 
and will undoubtedly prove so in cancer of the prostate. Since tissue dosage 
delivered to these tumors by external means alone, i.e., high voltage X-rays 
and the radium element pack, can rarely exceed i to S.E.D., it becomes 
essential to deliver the bulk of the total dose necessary by interstitial radiation 
with gold seeds of radon. Because of this necessity for a large dose of radon 
accurately placed within the prostate we have quite reversed our original 
contention that the best approach was through the perinaeum. We believe 
that cystotomy should be done, any obstructive portions of the prostate 
removed with cutting forceps or cautery, and the entire tumor, no matter 
what its limits, implanted with radon using seeds of 2 millicuries each to 
every cubic centimetre of new growth. In this way we are able to use doses 
adequate to the need, at the same time making the patient more comfortable 
and avoiding the risk of renal decompensation due to obstruction at the 
bladder neck. It seems to us that the suprapubic exposure is better suited to 
the purpose than the perineal route as that region is allowed to remain intact, 
securing its value as a protective barrier to tumor extension. 

SUMMARY 

There is no general agreement among urologists as to the best therapy 
for carcinoma of the prostate. 

It is held that the possibilities of radical surgery are exhausted, certain 
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features in the natural history of the disease precluding the effective applica- 
tion of this form of treatment. 

It is shown that there has been gradual improvement in the control of 
carcinoma of the prostate b}* radiation. 

The age incidence and symptoms displayed in a series of 280 cases of 
carcinoma of the prostate are tabulated. 

The early diagnosis of the disease is discussed and the use of a new 
biopsy tccbnic is suggested. 

Treatment by radiation is discussed. Higher tissue doses and cystotomy 
are believed essential to the more effective control of prostatic carcinoma. 
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SOME COMMONER DIFFICULTIES IN DIAGNOSIS AND TREAT- 
MENT OF CARCINOMA OF THE RECTUM AND COLON 

By Haery C. Saltzstein, M.D. and David J. Sandweiss, M.D. 

OF Detroit, Michigan 

This discussion is based upon an analysis of 224 cancers of the rectum 
and colon, collected through the Cancer Division of the Department of Health 
of the City of Detroit.f It represents practically all of the cases treated in the 
Detroit hospitals for a period of two years and two months — May, 1927, to 
July, 1929. In addition, thirty-six cases of cancer of the colon, collected 
from the University of Michigan Hospital records* are added, making a 
total of 260 cases. 

Data of this sort do not always lend themselves to an accurate analysis of 
symptoms, and the scattered auspices under which treatment was carried out 
does not lead to constructive analysis of methods. Neither of these was 
attempted. This study has been concerned with the commoner difficulties in 
early diagnosis; the early S)anptoms recorded on the hospital charts; the 
difficulties in X-ray diagnosis; a brief exhibit of treatment; and some of the 
problems in treatment as shown by these records. 

The 224 cases collected from Detroit hospitals include, with a few possi- 
ble exceptions, the entire experience of the hospitals in Detroit for two years 
and two months in cancers of the colon and rectum. During this time 350 
persons were registered as having died of cancer of the colon and rectum, 
so that those treated in hospitals represent 65 per cent, of the total deaths 
(Table I). 


Table I 

Number of Cancers of Colon and Rectum Studied 



Detroit 

hospitals 

Univ. Hosp., 
Ann Arbor 

Total 

Rectum 

73 

0 

73 

Rectosigmoid 

32 

8 

40 

Sigmoid 

46 

II 

57 

Descending colon 

10 

3 

13 

Splenic flexure 

6 

3 

9 

Transverse colon 

14 

6 

20 

Hepatic flexiure 

ro 

2 

12 

Caecum and ascending colon 

21 

3 

24 

Colon 

8 

0 

8 

Appendix 

4 

0 

4 


224 

36 

260 


* For the privilege of using these records, we are indebted to Dr. Frederick A. Coller, 
Director of Surgery, University Hospital, Ann Arbor, Michigan, 
t Through the courtesy of Dr. Chas. E. Dutchess, Director. 
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Tables II and IIT conlrasl the Detroit hospital’s incidence of rectum and 
colon cancer ^Yith the incidence as obtained from death certificates over a 
jieriod of two and one-half years. For comjiarison, the incidence over five 
years at the University Idospital, Ann Arbor, is given. 

It shows: 

(1) Hospital incidence in Detroit agrees quite well with death-certificate 
incidence, except in the percentage of rectosigmoid growths and transverse 
colon, both of these being greater in the hospital series. The death certificates 
had 25 per cent, unclassified cases (death due to cancer of the colon, exact 
anatomical site not determined), compared to per cent, in hospital cases. 

(2) The table from Ann Arbor shows a very high comparative incidence 
of rectal cancers. Perhaps the reason is that these cases, since they do not 
so gei^orally develop ohslrucliou, are more apt to be able to travel. 

Tahle II 


Carcinoma of Colon and Rectum. Hospital Incidence Compared to Death Certificate Incidence 



Dcatli"; — Detroit 
Dcp.T.rtmcnt of 
Hc.aith — ^3 years. 
1927-28-29 

Detroit hospitals — 
2K years 

University 

Hospital, 

Ann Arbor — 

S years 

No. 

Per cent. 

No. 

Per cent. 

No. 

Per cent. 

Rectum 

125 

33-9 

73 

32.6 

138 

62.4 

Rectosigmoid 

13 

3.6 

32 

14.3 

5 

2.2 

Sigmoid 

77 

30.9 

46 

20.5 

29 

I 3 -I 

Descending colon 

6 

1.6 

10 

4 -S 

8 

3.6 

Splenic flexure 

5 

1.4 

6 

2.7 

s 

2-3 

Transverse colon 

10 

2.7 

14 

6.2 

7 

3-2 

Hepatic flexure 

7 

1-9 

10 

4 -S 

I 

o-S 

Cfficum and ascending colon .... 

33 

8.9 

21 

9.4 

17 

7.7 

Colon 

91 

34.8 

8 

3-5 

II 

5-0 

Appendix 


•3 

4 

1.8 

0 

0.0 

Total 

367 

100. 

224 

100. 

221 

100. 


Table III 


Incidence 



Death 
certificate — 
Department of 
Health — 3 years 

Detroit 

hospitals 

University 

Hospital, 

Ann Arbor 

Yoemans 

series 

No. of cases. . 

215 

58. 1 

6 , 0 

151 

48.3 

21 .2 

172 

80.3 

88 

Rectum . 

31.8 

22.7 

Rectosigmoid. . 

2.9 

Sigmoid 

C Q 

30 . 5 

16.8 

45-5 






Table III shows the per cent, incidence estimated for rectum, rectosigmoid 
and sigmoid only, with a table from Yoeman’s Proctology* for comparison. 
Evidently, from these two tables, there are fewer rectosigmoid cancers re- 

* Yeoman’s Proctology. Appleton, p. 498, 1929. 
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ported in death certificates than one should expect from the hospital incidence 
of growths in this anatomical site. The reason is not clear. 

SYMPTOMS 

Of the 260 cases, information concerning the duration of symptoms before 
diagnosis, the first symptoms complained of, and whether or not there was 
obstruction at the time of operation (or diagnosis) was obtained in 213. 
These are charted in Table IV. These cases came to operation from 6-12 
months after the onset of symptoms; the shortest being splenic flexure, 
5.9 months, the longest, rectosigmoid, 13.2 months. At the time of operation 
(or diagnosis) 40-75 per cent, showed obstruction, either chronic or acute 
(excepting rectal and csecal growths, where obstruction is not prominent). 
As will be noted later, this is much too late for good results from treatment. 
All are agreed that earlier recognition would contribute more to better results 
than any other factor. Hence the importance of early, or first symptoms. 

Rectum . — It is evident that, in this series, bleeding from rectum — the 
commonly known symptom of rectal cancer, was noted as the first symptom 
in only one-third of the cases. The usual rectal carcinoma is the adeno- 
carcinomatous ulcer in the ampulla. Following a symptomless period during 
which the tumor must be small, there is a well-recognized stage during which 
symptoms are chiefly tenesmus, pain, or discomfort in the region of the 
rectum. It is only later, when ulceration develops, that bleeding takes place. 
Almost half of these cases started with tenesmus, pain in the rectum, or 
diarrhoea (sometimes bloody or blood streaked, but chiefly diarrhoea). Bleed- 
ing (except as blood-streaked diarrhoea in which the diarrhoea was the patient’s 
chief complaint) was generally noted as starting 1-3 months after these symp- 
toms of rectal irritation. A few started with increasing or suddenly appear- 
ing constipation, a few with the sensation of a mass. Gas in the bowel — ■ 
distention — ^is not a very common symptom of the onset of rectal cancer. 
Often where this was noted as the initial symptom, further study showed 
the anatomical location to be the rectosigmoid junction or sigmoid rather 
than the rectum proper. 

From our records, it is doubtful whether these pre-ulcer symptoms are 
generally looked upon by either the patient or the attending physician as of 
possible serious significance. The cases, however, seem to be recognized in 
the bleeding stage. Very few were noted as having obstruction. We have 
records of only two cases where hsemorrhoidectomy was done (both by 
medical irregulars), and two others where medical treatment was given dur- 
ing the time in which the patient had symptoms of cancer. 

Rectosigmoid . — Here one-fourth started with rectal bleeding as the first 
symptom. About half started with symptoms of constriction: obstinate con- 
stipation (either from previous mild constipation or from previous health), 
or symptoms of irritation— diarrhoea, alternating diarrhoea and constipation, 
tenesmus, etc. The remainder started Avith left lower abdominal pain, loss 
of weight and weakness, etc. Blood was usually present in the stools after 
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Perineal resections. 

Five abdorainal perineal, four perineal resections. 
Not definite. 
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Table IV 

Firsl Symptoms Complained of by 213 Patients with Cancer of the Rectum and Colon 
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the lesion had existed for 2-3 months and there was a frequent note of sub- 
sequent gaseous distention, lower abdominal distress, etc., but not necessarily 
of symptoms of obstruction. 

Sigmoid and Descending Colon . — Here lower abdominal pain and dis- 
tress, and obstinate constipation are the predominating first symptoms. Of 
fifty-five cases of both sigmoid and descending colon, sixteen started with 
abdominal pain and distress — sometimes mild bloating, sometimes sharp 
colicky attacks ; thirteen with obstinate constipation and eleven with attacks 
of subacute or acute obstruction. Of the remaining fifteen, eleven started 
with rectal symptoms — bleeding, diarrhoea, tenesmus, etc. — and the remainder 
(four) with loss of weight and weakness. Evidently the abdominal pain 
is not always suspected of being due to sigmoid cancer. It was described 
as vague dyspepsia and abdominal distress simulating an upper abdominal 
lesion just as often as “lower abdominal pain.” Only occasionally was it 
noted as pain to the left of the umbilicus. The majority of these sigmoid 
growths which started with vague pain or obstinate (or increase in) consti- 
pation, shortly developed attacks of subacute obstruction. As noted, eleven 
started with attacks of suddenly appearing obstruction. Several cases gave 
histories of such attacks, with distention and sometimes vomiting for 3-5 
months before the diagnosis was made. In some cases patients were admitted 
to hospitals, then discharged in a few days after the attack subsided.* One 
case had an operation for inflammatory disease of the adnexa during the 
course of the symptoms. As noted, blood in the stools is a less frequent 
early warning than is the careful investigation of lower abdominal pains. 
When present, of course, it is definite. All authorities mention its early 
importance. The charts also left the impression that earlier local examina- 
tion by proctoscopy and sigmoidoscopy would be of considerable value. 

Splenic Flexure, Transverse Colon . — The symptoms here are similar. 
Blood in the stools ceases to be an early symptom after the splenic flexure is 
passed, and the abdominal distress is of most importance. It was described 
as flatulent bloating, lower or general abdominal pains and distress, cramps 
in the abdomen or severe colicky pains. The importance of careful anamnesis 
is great — for 60-80 per cent, of these cases have obstruction when they finally 
come to operation, and the early symptoms, probably due to spasm of the 
bowel at the site of constriction, are regularly unrecognized. In a few cases, 
a so-called phantom tumor was felt, which disappeared immediately, giving 
a false sense of security. Subsequent events showed that these were prob- 
ably faecal impactions proximal to the site of constriction, and as the oedema, 
etc., at this site subsided, the tumor disappeared. The colon can accommodate 
itself to marked degrees of narrowing and produce only very mild symptoms. 
A diet for spastic constipation may give complete relief. Alvarez records a 
patient who lived for years in relative comfort on a bland diet, with an unsus- 

*■ “It is rather disturbing to find patients being sent out from hospitals because the 
X-ray shows no lesion, and in spite of the fact that there is a typical history of cancer of 
the colon or rectum . . . .” Jones, Daniel F. : Annals of Surgery, vol. xc, No. 4 t 
p. 675, October, 1929. 
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pcctccl stricture of the colon, then sucklenl)" developed acute obstruction with 
perforation wlicn a small bit of lettuce lodged in the narrowed area. In two 
cases, abdominal pain caused by earl}’^ malignant strictures were so mild or 
atypical as to be diagnosed intestinal flu.-' 

Hepatic Flexure, Ascending Colon, Cccciiin. — The earl}'- pains due to 
carcinoma at the hepatic flexure were not so frequently confined to the right 
side of the abdomen as one would think; six complained of lower abdominal 
pain, two of right lower quadrant pain. Obstruction is not so prominent; 
the growths attain large proportions, and are sometimes confused with gall- 
bladder disease — symptomatically, on examination and by rontgenography. 

The pain in crecal and ascending colon growths was chiefly confined to 
the right lower quadrant. In two cases the first symptom was a mass suddenly 
appearing on the right side. 

Appendectomy was done during the course of the symptoms once for 
cascal cancer, once for hepatic flexure and once for transverse colon growths. 
One case was operated upon for ovarian cyst and a cancer in the region of 
the cfficum discovered. 

In summary, some of the problems in the early recognition of rectal and 
colon cancers, as revealed b}’- this brief study of 260 cases collected in an 
average manner arc : 

(1) Perhaps two-thirds of all rectal cancers have an early period in which 
symptoms are chiefly tenesmus, pain on defecation, ache in lower sacral 
region, etc., before there is blood in the stools. This is not generally 
recognized. 

(2) In growths of the colon proper, patients had lower abdominal dis- 
tress, ranging from mild flatulence with or without nausea to severe colic, 
for several months before diagnosis. 

(3) Several patients had attacks of subacute obstruction for months 
before cancer of the colon which caused them was recognized. 

(4) At the time of diagnosis or operation, 60-80 per cent, of splenic 
flexure and transverse colon growths were ^obstructed ; 40-60 per cent, of 
the hepatic, descending, and sigmoid and rectosigmoid. Ascending and rectal 
growths showed very little obstruction. 

(5) A few rectal cancers had lisemorrhoidectomy or medical treatment 
for haemorrhoids, a few right colon growths had appendectomy during the 
course of symptoms. From these records the number is probably less than 
the usually reported 10-15 per cent. 

X-ray. — There is a tendency, especially in the average practice of medi- 
cine, to attach considerable importance to an X-ray examination. The clear 
visual picture, the typewritten report, are certainly more demonstrative than 
the painstakingly obtained history of vague abdominal distress, which often 
depends for its accuracy upon “that delicate adjustment between a nervous 
patient’s recital of symptoms and a physician’s powers of analysis.” The 

* Starr, Frederick N. G. (Annals of Surgery, vol. xc, No. 4, p. 687, October, 1929), 
remarked that during 1928 he had seen twelve patients with cancer of the rectum and 
colon “who dated their ill health to an attack of what had been called ‘intestinal flu.’ ” 
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fact that the rontgenogram is only a shadow, subject to certain limitations in 
the demonstration of physiological and pathological processes, may perhaps 
be worthy of repetition. 

Table V shows the total number of cases studied, the number who had 
no X-ray, and those where there was no note of X-ray examination, in the 
first three columns. The next three columns show the number of positive 
X-ray diagnoses, negative reports, and an interesting group in which the 
X-ray was indefinite or indeterminate. The last column records the percentage 
of the total number examined in which X-ray was negative or indeterminate. 
Rectal cancers are not included, since few X-ray examinations were made 
of these cases. 


Table V 

X-Ray Examinatiojis 



Total 

No. 

studied 

No X-ray 

No note 

X-ray 

positive 

X-ray 

negative 

x-ray 

indeter- 

minate 

Per cent. 

X-ray 
negative 
and inde- 
terminate 

Rectosigmoid 

39 

9 

9 

17 

2 

2 

ig.o 

Sigmoid 

SI 

10 

12 

25 

I 

2 

13-8 

Descending colon 

12 

I 

0 

10 

I 


9-1 

Splenic flexure 

9 

I 

I 

5 

I 


28.6 

Transverse colon 

19 

2 

4 

9 

0 


30.8 

Hepatic flexure 

12 

0 

3 

5 

0 


44-4 

Cascum and ascending 
colon 

20 

3 

4 

10 

2 

H 

23 . 1 

Appendix 

4 

3 

0 

0 

0 


Total 

166 

29 

33 

81 

7 

16 

22.1 


In this series there is an error of 22 per cent, in X-ray examinations, i.e., 
in that number of proved cancers of the colon and rectosigmoid the X-ray 
was either negative or indeterminate. A greater percentage of error was 
made in hepatic — transverse — splenic flexure growths than in descending and 
ascending colon tumors. In most of the reports where indeterminate diag- 
noses were given, a spasm or irregular filling defect was noted — sometimes 
present on one examination, absent on another. In one or two cases, this 
spasm was present above the tumor in one examination and below in another, 
the region of the tumor showing no change. This corresponded with palpable 
tumors present at one time and not at another. Sometimes the delay in stom- 
ach and small bowel was noted, but the interpretation was that it was due to 
a lesion other than carcinoma of the colon- — “pancreatic neoplasm” — “obstruc- 
tion in small bowel,” etc. 

Two hepatic flexure growths wei'e thought to be more diffuse than cancer 
— probably tuberculosis or diverticulitis. Another confusion lay in interpret- 
ing a smooth walled appearance of the colon, with absence of haustrations, 
as due to ulcerative colitis, when this flattening was due to the constriction of 
a growth higher up, which itself could not be demonstrated. All these diffi- 
culties probably are due to the fact that the colon very frequently can accom- 
modate itself to quite marked narrowing of its lumen, and still allow the 
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passage of the normal fascal current. They are errors in the method, which 
must be appreciated — the barium shadow can show only the function at the 
time of examination and is not a mirror of the entire pathological physiology 
of the bowel. 

Another source of confusion lies in the fact that the early symptoms which 
may denote subacute large bowel obstruction — gas, bloating after meals, dis- 
tention, etc. — passing off without much actual pain, frequently simulate dis- 
tress due to chronic cholec3^stitis. An X-ray examination showing a 
non-filling gall-bladder gives a sense of secmdty ; the diagnosis of a compara- 
tively mild intra-abdominal condition contributing to delay in treatment. In 
two cases X-ray of the gall-bladder only was ordered. In one of these gas 
in the small bowel was noted — shown at operation to be due to cancer of 
the caecum. 

The negative and indeterminate X-rays are detailed in Table VI. 

TABLE VI 
X-Ray Indeterminate 

Rectosigmoid X-ray. — Slight irregular rectosigmoid spasm or extragastric pathol- 

127151 ogy. Medical diagnosis. — Hodgkin’s disease or cholecystitis. Procto- 
scopic examination. — Cancer rectosigmoid. Operation. — Inoperable 

cancer rectum. 

2028 X-ray. — Ulceration at junction of descending colon and sigmoid. Op- 

eration, also proctoscopy. — Mass size fist at rectosigmoid. 

Sigmoid X-ray. — Spasm rectosigmoid junction. No organic pathology. Opera- 

142531 tion. — Colostomy for cancer sigmoid. 

214533 Fluoroscopic negative. First films show constriction, second barium 
enema negative, third enema adhesions or neoplasm narrowing sig- 
moid. Medical diagnosis. — Duodenal ulcer. Another X-ray also 
thought duodenal ulcer. Operation. — Cancer sigmoid. 

158950 X-ray. — Questionable defect lower sigmoid. “Believe spastic rather 

than organic.” Operation. — Cancer sigmoid. 

Splenic X-ray defect seen first in transverse colon, then at a second examina- 

124366 tion seen in descending colon. At operation no tumor found. Colos- 

tomy for supposed colitis. Post-operative treatment. — Colitis. Death 
five and one-half months later. Autopsy. — Cancer splenic flexure. 

Transverse X-ray inconclusive. Irregular filling defect not constant. Medical 

Colon diagnosis vitamine deficiency. Autopsy. — Cancer transverse colon. 

201832 

2333 X-ray. — “While appearance still not typical of malignancy, we think 

there are indications for laparotomy.” Operation. — Typical constrict- 
ing cancer transverse colon found. 

3335 X-ray. — Non-descent cjecum. Delay in small bowel. Partial obstruc- 

tion in small bowel. At operation. — Annular cancer transverse colon. 
Microscopic. — Adenocarcinoma. 

2329 X-ray in 1925, seventeen months before operation, taken because of 

belching gas, diagnosed gall-stones. Operation, 1927. — Obstruction 
mid-transverse colon. Carcinoma. 

Hepatic “While at first we thought there was a definite cancer at right end of 

2341 transverse loop of colon, repeated examinations make us consider a 

varying process such as diverticulitis or tuberculosis. Second X-ray 
against cancer — in favor of tuberculosis. Operation. — Large cancer 
hepatic flexure. 


343 



SALTZSTEIN AND SANDWEISS 


2342 


2317 


2343 


Csecum 

971 


551 


Rectosigmoid 

1351 

190588 

Sigmoid 

2118 

Descending colon 
1370 

Splenic flexure 
2320 

Cfficum 

2350 


500X 


X-ray. — Chronic obstruction hepatic flexure. Infiltrating lesion, prob- 
ably old tuberculosis. Operation. — Large mass upper right, which 
proved to be cancer of hepatic flexure. 

X-ray. — Entire colon normal caliber. No haustration — may be due 
to ulcerative colitis. Non-filling gall-bladder. Operation. — Massive 
hepatic flexure cancer. No microscopic. 

X-ray. — Redundancy in descending colon, probably due to mucous 
colitis of large bowel. Slight erosion of the duodenal cap suggests 
ulcer. Second examination one week later: constriction in sigmoid 
suggests new growth in this region. Operation. — Cylindrical obstruct- 
ing cancer at hepatic flexure. 

Gastro-intestinal X-ray. Narrowing of transverse colon five inches 
from hepatic flexure, i inch in length, may be due to adhesions or 
probably cancer. Barium enema, partial obstruction at the point just 
distal to hepatic flexure. Diagnosis undetermined; does not look 
like cancer. Operation. — Resection for cancer csecum. 

Films of gall-bladder show marked gaseous distention of cscum, 
ascending and transverse colon with some gas ; also seen in terminal 
loops of ileum. No evidence of gall-stone shadows. Operation. — 
Appendiceal abscess, possible malignancy. Pathological. — Advanced 
adenocarcinoma. X-ray negative. 

Gastro-intestinal. X-ray negative. Stomach, duodenal ulcer, small 
bowel. Operation one month later. — Large mass posterior wall recto- 
sigmoid junction. 

X-ray absolutely negative. Patient died two months later. Autopsy.' — 
Cancer rectosigmoid. 

X-ray. — No definite lesion in colon present. Operation. — Sigmoid 
adherent in pelvis and contained a carcinomatous mass size of a lemon. 
X-ray. — Constriction sigmoid, but on repeated examination after 
atropin no deformity was noted. One month later acute obstruction. 
Operation. — Annular cancer sigmoid. Autopsy. — Annular cancer de.- 
scending colon. 

Cancer colon suspected clinically. X-ray, no growth. Operation 
for acute appendicitis nineteen months later. Malignancy splenic 
flexure found. 

X-ray. — Marked twenty-four-hour gastric retention not explained by 
lesion in stomach, but from pressure from without — might result from 
cancer of pancreas. Fortj^-eight hours later there is still a gastric 
residue. Large bowel well outlined. No defects in colon. Autopsy. — • 
Cancer caecum. 

X-ray. — Obstruction pylorus — complete — suggests pancreatic neoplasm. 
Autopsy three or four days later — ileocsecal cancer. 

TREATMENT* 


Table VII lists the treatment of all cases with recovery and deaths of 


those operated upon. 

* These analyses of treatment include only Detroit hospital cases. As stated above 
(page i), it was difficult, in cases collected in this manner, to be sure that all charts 
were included. A careful recheck showed that very few records of patients who had 
had resections were omitted. Several colostomies, ileostomies and exploratory lapar- 
otomies, where the final diagnosis was not definitely established (no X-raj', operative 
note not positive, etc.), purposely were not studied. The tables in this section, there- 
fore, are meant to illustrate only the observations made, and are not an exact record 
of the total number of cases treated or observed during the time period covered by 


this study. 
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The chief practical importance lies in those cases where ■ resection was 
attempted — where treatment offered a chance of cure. Table VIII contrasts 
certain data in the resected cases who recovered and in those who died 
after operation. 

Table VII 


Trcatmctti of 223 Cases of Rcclum and Colon Studied 



Resection 

Colostomy; 

aTCOstomy; 

enterostomy 

Ileostomy; 

sigmoidostomy 

Exploratory 

laparotomy 

No 

treat- 

ment 

Total 

Recov- 

ery 

Death 

Recov- 

ery 

Death 

Recov- 

ery 

Death 

Recov- 

ery 

Death 

Rectum 

i 6 

14 

9 

5 





23 

67 

Rectosigmoid . . . 

4 

5 

7 

4 





S 

2 S 

Sigmoid 

6 

16 

0 

11 


2 


2 

5 

42 

Descending colon 

) 










Splenic flexure . . 

> II 

7 

2 

3 


3 

I 

I 

S 

33 

Transverse colon 

/ 










Hepatic flexure. . 

) 










Csecum and as- 

r ” 

7 

I 

2 

I 

I 

2 

2 

3 

30 

cending colon . 

/ 










Colon unclassi- 











fled 






I 

I 



2 

Appendix 







4 



4 

Diagnosis 









■i 


not definite, . . 







8 

fl 

19 

Totals 

48 

49 

19 

25 

I 

7 

21 

52 

222 


Rectum . — ^These cases are characterized by the fact that there is little 
obstruction present, and that a large numbei' — almost one-third — are so far 
advanced when diagnosed that they are refused operation. The cases where 
death followed resection had had symptoms two months longer than those 
who recovered from resection ; yet even of those who recovered, eleven of 
sixteen — almost three-fourths — had an operative note that the growth was 
already fixed, or had extended to contiguous tissues, or had metastasized. 
Many of those who recovered from resection died within a few months. 
Evidently operation must be done sooner than six months after the onset of 
symptoms to be satisfactory in many cases. 

Concerning methods, except for the high mortality following the combined 
one-stage abdomino-perineal resections, the table shows nothing remarkable 
3-s regards type of operation, preliminary colostomy, etc. The colostomies 
did not seem to be done for acute obstructions so frequently as in growths 
higher up, but more generally as a first exploratory stage, with contemplated 
radical removal later. 

Colon . — ^Apparently most of these cases are operated upon sooner or 
later — probably because so many end finally in obstruction or severe attacks 
of abdominal cramps. The mortality from resections is high. In general, 
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the cases who died following resection do not show longer duration of symp- 
toms, more obstruction, or fewer preliminary decompressive colostomies than 
those who survived. Also, the operative notes concerning fixation, extension 
and metastasis are no more frequent in the deaths than the recoveries. The 
numbers are probably too few, the auspices too scattered for accurate analyses. 

Rectosigmoid. — These growths have a long period of pre-operative symp- 
toms — eighteen to twenty months — three times as long as rectal cancers — 
before diagnosis or operation. Much more relief is obtained by colostomy 
here than by colostomy for sigmoid growths a short distance higher, and it 
is done with much lower mortality. 

Sigmoid. — In this series the mortality from resections is quite high. 
Where only colostomy was done, the mortality was lOO per cent, (eleven 
colostomies, eleven deaths). Most of these cases had marked obstruction. 
On the subject of colostomy in these cases Dixon* has recently expressed him- 
self as follows : “I believe that in cases of carcinoma of the sigmoid and 
rectosigmoid enterostomy is usually unnecessary. If frequent enemas and 
hot abdominal stupes are used the carcinoma will usually relax sufficiently to 
allow the contents of the intestine to pass through.” Probably many of these 
cases were in greater extremis than patients who might be able to travel 
before being operated upon ; yet a perusal of the charts leaves the impression 
that pre-operative cleansing over a period of several days is not so thoroughly 
carried out as Dixon, Rankin and others recommend. The operative notes 
in these cases, also descending and transverse colon, left the impression that 
the growths are not extensive — certainly not when compared to rectal cancers 
of the same duration of symptoms — and if removal could be accomplished 
satisfactorily, a favorable prognosis might be given. 

Splenic Flexure. — All of these cases died — either following resection, 
colostomy or exploration. Cancers of the splenic flexure are noted for their 
high mortality, to which their inaccessible position contributes, and for their 
insidious onset, frequently being very difficult to recognize. Though some 
authors state that all have obstruction, some cases go on to perforation with 
symptoms only of left costal pain, left subphrenic abscess. In one case in 
this series an unsuspected abscess contiguous with the growth in the left 
subphrenic region was entered at the time of operation. 

Ccecum, Ascending Colon. — Most of the hepatic and csecal tumors were 
already large masses by the time they came to operation. The technical diffi- 
culties of extensive resections of the right half of the bowel are apparent. 
The experience here with short circuiting operations — ileo-sigmoidostomy, 
etc., was not good. Rankin has also noted that this operation short circuits 
the water absorbing portion of the bowel, and the ensuing diarrhoea con- 
tributes to the dehydration and post-operative toxaemia. He has recom- 
mended preliminary ileostomy several weeks in advance, so that the water 
loss can become adjusted. 

Cause of Post-operative Death. — ^An analysis of post-operative causes of 

* Dixon, C. F. : Proceedings Staff Meetings J^Iayo Clinic, vol. v, p. 107, April 16, 1930- 
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Table IX 


Cause of Death Following Resection and Colostomy for Cancer of Rectum and Colon 



P.O. 

de.nths 

1 

Peri- 

tonitis 

Prob- 

ably 

peri- 

tonitis. 

Ob- 

struc- 

tion 

Myo- 

cardial 

failure, 

shock 

Pul- 

monary 

embo- 

lism 

No 

note 

Sudden 

hfflmor- 

rhage 

Chronic 

ne- 

phritis 

Resections 

13 

1 

Rectum . 


I 1 

i 

2 


8 


2 


4 

Rectosigmoid 

I 

I 


1 

I 




17 

Sigmoid 

6 



I 


I 

I 



Descending 










splenic trans 


2 


I 






Hepatic ascending 










emeum 

I 

3 

D 

2 

! 

I 




49 

Total 

10 

14 

s 

4 

12 

I 

3 

Colostoniv 

s 

Rectum 





5 



ileostomy 

4 

Rectosigmoid 


2 



2 




II 

Sigmoid 

2 

5 

I 


I 

I 

I 


I 

Descending 


1 








splenic trans . . . 





I 




2 

Hepatic ascending 










emeum 

1 

1 




2 




23 

Total 

2 

■ 

I 

0 

II 

I 

I 


death was attempted. In some cases an autopsy or post-operative wound 
inspection gave an accurate report. Frequently, however, only a rough clinical 
appraisal was possible, based upon the post-operative notes, nurses’ record, 
etc. For example, a patient dying four, five or six days after operation 
exhibiting continuous abdominal pain, vomiting, distention, high evening 
temperature, and no respiratory signs was thought to have died of peritonitis. 
1 welve of seventy-two deaths following resection or colostomy were due defi- 
nitely to peritonitis. Using the above clinical estimate, another twenty-one 
were thought to have died of peritonitis or bowel obstruction, making thirty- 
three of seventy-two deaths due to peritonitis, probable peritonitis or obstruc- 
tion. Myocardial failure, shock, were thought to be responsible for six 
fatalities. Pulmonary embolism, chronic nephritis (or delayed exhaustion), 
four each, sudden hcemorrhage, two. No data were available in twenty- 
three cases. 

The problem in treatment, therefore, resolves itself to a great extent into 
the problem of preventing peritonitis. Rankinf has elaborated upon this. 
The organisms in the colon are virulent, and are easily squeezed into adja- 
cent tissues by operative handling, especially mobilization of an- adherent 
growth. In addition to leakage from failure of coaptation, there may be 
necrosis due to inadequate blood supply, or post-operative distention may 
cause strain on the suture line. Pre-operatively reducing the local infection 
to a minimum by high caloric, scant residue diet for several days, and over- 
coming the anemia and dehydration are most important. Pre-operative 
heightening of the body immunity with colon vaccine, aseptic resections, 
absolute post-operative bowel rest are aids. 
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THE PATHOLOGY ASSOCIATED WITH RUPTURE OF THE 
SUPRASPINATUS TENDON 

By Ernest A. Codman, M.D, and Irving B. Akerson, M.D. 

OF Boston, Mass. 

It may seem out of place in discussing the above subject to give a brief 
history of the Registry of Bone Sarcoma, but since it is due to the existence 
of that Registry that this article is written by a surgeon in this special 
number of the Annals of Surgery, I feel that a few words of explanation 
are necessary. I am not a pathologist and have very little more claim than 
any other surgeon who learned his pathology in 1894 to entitle me to have 
an article in this number. My excuse in this instance is my association with 
Doctor Ewing on the Committee of the Registry of Bone Sarcoma. My 
interest in the pathology of bone tumors was aroused in 1920 by a case which 
came under my care. This patient was the wife of one of my best friends, 
a man of keen intelligence with a splendid regard for the plain truth. I 
told him how little there was known about bone tumors and how difficult it 
was to find any exact facts about cases which were claimed to have been 
cured. He offered to pay the expenses if I would undertake to write to all 
my surgical friends and find out if there actually were any cured cases of 
bone sarcoma. Before I had been able to run down many cases which had 
survived any kind of treatment long enough to be considered cures, my 
patient died. An autopsy revealed that the tumor was metastatic carcinoma 
and was not a primary sarcoma of bone. 

Even after a pathologic specimen was obtained at autopsy there was still 
doubt of the diagnosis and in fact there still is, for no primary tumor was 
found at autopsy and the origin of the metastasis remains unsolved. These 
facts and those gleaned from my correspondence, demonstrated to me very 
clearly that the entire knowledge of the diagnosis and treatment of bone 
tumors was very obscure and of very little practical consequence to an 
individual patient. Meantime I had amassed so much correspondence con- 
cerning alleged cures from many of the most prominent surgeons and pathol- 
ogists in the country, that it seemed a pity to give up the investigation even 
though it could never be of use to my patient. The result was the formation 
of the Registry of Bone Sarcoma wdiich was financed by the American 
College of Surgeons. 

The writer was appointed registrar with Dr. Joseph C. Bloodgood and 
Dr. James' Ewing as the other members of the committee. At that time 
I was also inspired by the hope of making this one disease an example of 
what I had previously called the End-result System of Hospital Organiza- 
tion, in wdiich for the previous decade I had been intensely interested as a 
member of the Committee on Hospital Standardization. I was -willing to 
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give up more than half my time to the Registry with the hope that in this 
one disease I could get all the hospitals in the country to record {i.e. register) 
whatever instances came within their doors. All I asked was a brief, truth- 
ful record of each case, with X-ra}' films and pathologic slides, and if the 
patient were treated, an annual notation of his condition. The data thus 
collected would be studied by our committee with a view to obtaining more 
satisfactory iliethods of diagnosis and treatment, and data were to- be sub- 
mitted to as many other pathologists as we could induce to study them. 
j\'Iy interest in the success of the Registry was wholly in showing that 
it was possible (as a matter of human nature) for the surgical profession 
of this countiy to get together in giving a truthful account of what happened 
to patients afflicted with this one rare disease, even though the record of each 
case should be a record of error in diagnosis and treatment. If we could 
be sure that every hospital in the country was giving proper diagnostic 
facilities, proper X-ray technic and interpretation, proper pathological skill 
and knowledge, and judicious and skillful surgical treatment to cases with 
this one disease, we would at the same time be showing that they were 
capable of (and probably giving) a similar grade of service to other patients 
with other diseases. The abilit}’- to register a case was not only a criterion 
of the equipment and skill of a hospital staff, but also a criterion of its 
ability to cooperate and of its organization, because unless the organization 
of a hospital was of a high grade, sufficient pressure could not be used on 
any individual in a staff who had failed to diagnose or treat rationally one 
of these cases, so that he would permit publicity of the facts with a truthful 
account of his errors. Since errors in diagnosis and of judgment in treat- 
ment were the rule in cases of this lesion, no harm would be done. 

From my point of view, the Registry of Bone Sarcoma has been a miser- 
able failure. I was disappointed in the ability and zeal of the staffs of even 
the Class A hospitals to register their cases truthfully. Two of the greatest 
private institutions in this country would not cooperate. Naturally, with 
this illustrious example, many of the other hospitals shirked or failed to 
take the trouble to register their cases. However, a large number of hospitals 
(particularly those which were untrammeled by academic affiliations, by 
traditions of antipublicity or by consciousness of being business enterprises), 
registered their cases, so that in spite of the failure of the real purpose of 
the Registry, a considerable amount of data was accumulated for scientific 
study by the committee and interest in the study of bone tumors was gener- 
ally aroused. That this material was used by Dr. James Ewing to com- 
plement and augment his already great knowledge and experience in this 
subject, saved the Registry from utter failure. 

Everything that the Registry has really accomplished is due largely to the 
brain of Doctor Ewing. It was his guidance that led to the classification of 
bone tumors, which though admittedly imperfect, is now the accepted classi- 
fication. Dissemination of knowledge about the form of round-cell sarcoma 
which has come to be called Ewing’s sarcoma was accomplished very largely 
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by the Registry, but the separation of this tumor from the other bone sar- 
comas was made by Ewing even before the Registry had made any publica- 
tion whatever. So while the Registry has helped, it was Ewing who brought 
the attention of the profession to the fact that this form of tumor is clinically 
an entity. The almost voluminous literature which has accumulated in con- 
sequence of the interest aroused by the Registry has been dominated for a 
decade by Doctor Ewing’s thought. Kolodny’s book, which is, at present, 
by far the most accurate presentation of our knowledge of malignant bone 
tumors, is admittedly an expression of Ewing’s ideas. I feel that the best 
that can be said for the Registry is that it has helped to crystallize and dif- 
fuse the knowledge of bone pathology which James Ewing had accumulated 
during his previous years of study. 

During my five years as registrar, I was in constant touch with Doctor 
Ewing. He painstakingly reviewed nearly every case which was registered, 
wrote his opinion at the time, and, in perhaps half the instances, reviewed the 
case a second time a year or more later to see if his opinion had been modified. 
He was a constant source of inspiration and encouragement to me as I 
labored over the detailed work, for I felt that my time was well recompensed 
in having the material which I had collected studied by him. In spite of 
his great knowledge and experience, some of his earlier diagnoses had to be 
corrected later, and I found him always ready to discuss all points made by 
other pathologists, and to give them due weight. He could modify his own 
opinion if the comments of the other pathologists enlightened it at all. I 
spent many hours with him discussing the cases and although he knew how 
limited my knowledge of pathology and histology was, he was always ready 
to listen to my opinion and suggestions. If he disagreed, he frankly said so. 
If I was able to show him something he had overlooked, he was quite ready 
to accept it. His frankness and patience in these long discussions were re- 
markable, for I know that I was taking his time from other valuable work. 
My duties as registrar brought me into intimate contact with many other 
pathologists and I learned that so far as bone tumors were concerned, no 
pathologist, even Ewing himself, had accurate knowledge. It was a subject 
on which “a cat might look at a king.” My intensive study of these cases 
gave me an advantage, although I knew little of pathology in general, and I 
was able to see that so far as the histologic diagnosis of bone tumors was 
concerned, a surgeon who could interpret X-ray films and who knew the 
clinical story of the cases could make the diagnosis as accurately in most 
cases as the pathologist could with the average inadequate material which is 
given to him by surgeons from specimens taken at exploration. If the 
combined clinical and rontgenologic opinion was in doubt, it generally proved 
that the pathologist was in doubt from the section. 

I perhaps grew overconfident in my remarks to pathologists, contending 
that the X-ray film was in a measure as important a method of determining 
pathologic conditions as was a microscopic section. The X-ray film is not as 
a rule understood by pathologists. They do not realize that it is an accurate 
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chart of the relative atomic weights of all substances encountered by the rays 
on the wa)’’ to the plate beneath the object shown. After all, a microscopic sec- 
tion is only an extremely thin slice of a part of the whole object. It varies with 
the direction in which the slice is taken, with the part that it is taken from, 
and with the artificial staining of the materials used to make it visible under 
the microscope. It is thus subject to much inaccuracy. ' From my point of 
view, the pathologist who neglects to study the X-ray film of a bone tumor 
is in much the same position as a rontgenologist who undertakes to contradict 
an opinion made from the microscopic slide. The film shows the manner 
in which the bone is eroded by the disease or enhanced by deposit of 
calcium. In a way it shows more than does a median section of the gross 
specimen. 

I had been lecturing Doctor Ewing on this favorite theme (on which by 
the way he agreed) when the conversation turned to living pathology versus 
autopsy pathology. I argued that we surgeons saw many evidences of pathol- 
ogy in the living which the laboratory pathologist never saw. I instanced 
rupture of the supraspinatus tendon and Doctor Ewing admitted that he had 
never heard of it. I think the majority of other pathologists will admit the 
same. The subject of this paper is now introduced. 

At the ordinary autopsy there is much to be done and much to be recorded 
and it is unusual for the joints to be opened and observations on their 
pathology added to those referring to the viscera. Still more unusual is it to 
open the bursse. Consequently, few pathologists ever open the subacromial 
bursa to study its pathology. This has been my hobby for thirty years. 
Whenever possible when attending an autopsy, I would ask for permission to 
open the subacromial bursa. I have also opened the bursa in many cases in 
the dissecting room at the Harvard Medical School, and I have had the 
opportunity to open it more than a hundred times in the living. In con- 
sequence of this experience, I have found that in elderly subjects (particu- 
larly in working people), the incidence of ruptured supraspinatus tendon is 
large. Unfortunately, I have not kept accurate account of the numbers of 
my observations, but I have always been able to find at least one instance of 
one of these ruptures in every set of twenty dissecting room subjects. I 
therefore formerly felt that the incidence in this class of material was 
surely over 5 per cent., but this work of Doctor Akerson’s* has opened even 
my eyes. 

The present study has been made from autopsy material obtained at a 
large municipal hospital (Long Island Hospital) for chronic conditions. 
The patients sent to this hospital are people who are aged and down-and-out, 
and owing to the chronic character of their diseases, cannot be cared for at 
the other Boston hospitals. Doctor Akerson has made a study from 100 
specimens taken from fifty-two consecutive autopsies and the percentage of 

* Irving B. Akerson, M.D. From the Pathologic Laboratory of the Long Island 
Hospital and the Department of Pathology, Harvard Medical School, Boston, 

Massachusetts. 
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cases showing evidence that the supraspinatus tendon had been ruptured at 
some time during the lives of these patients is high — 39 per cent. It may, 
therefore, be taken as a maximum and it may be expected that pathologists 
performing routine autopsies in genei'al hospitals for acute diseases, where 
the ages average considerably younger, will find a decidedly smaller per- 
centage. We have, made no attempt to correlate the past histories of these 
patients as to trauma or occupation with the autopsy findings. It would 
have been hardly possible under the circumstances. 

As a routine method of examination of these cases, we recommend the 
pathologist to employ the form of incision which we use in operations on the 
living. A cut is made on the anterior aspect of the shoulder-joint from the 
acromioclavicular articulation downward for about two inches. The fibres of 
the deltoid are separated and retracted and the roof of the bursa is incised 
between two pairs of forceps as one opens the peritonaeum. When the lips 
of the wound are retracted, the whole inferior aspect of the bursa can be 
made to pass in review by rotating the humerus. The base of the normal 
bursa is smooth and spherical and almost as colorless as the cartilaginous sur- 
face of the head of the bone, though it lacks the bluish lustre of cartilage. 
Most rents in the tendons of the short rotators usually appear in this base 
as communications directly into the joint and are readily visible. Occasion- 
ally the tendon is ruptured beneath the base of the bursa, which is left intact. 
In the ordinary autopsy it would take but a few minutes’ extra time to 
examine both bursae. If lesions are found, the head of the bone with the 
insertions of the short rotators can be removed and studied. This was the 
method used by Doctor Akerson and his findings are good evidence that 
some sort of pathological process has been at work in the subacromial bursae 
of these patients during their lifetime. One must understand that these 
findings are those accumulated by each individual subject in many years. 
They are end-results, not acute lesions. In asking Doctor Akerson to make 
this study, I have told him how important it is for surgeons to find out 
whether these lesions are usually of a traumatic nature, or whether a diseased 
or weakened condition of the tendon precedes the trauma and the rupture 
actually occurs through pathologic tissue. 

There are four reasonable hypotheses to explain these lesions: (i) They 
may be the results of trauma {i.e., rupture of tendon fibres, followed by im- 
perfect repair). (2) The defects left as a result of the so-called “calcified 
deposits.” (3) The result of necrosis of the tendon or other diffuse, patho- 
logic process, or of the same phenomena which are known as arthritis in 
other joints. (4) The direct result of attrition (hypothesis of Meyer). 

From the clinical and especially from the industrial point of view, it is 
very important that these questions should be answered. On the one hand, 
thousands of dollars paid annually by insurance companies, and, on the other 
hand, the question of utter poverty of many individuals, may depend upon 
this answer. My own experience has led me to the conviction that rupture 
of the supraspinatus tendon is by far the most common cause of industrial 
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shoulder disability and that complete rupture is a more painful, more serious, 
and more disabling lesion than fracture of the humerus or dislocation of the 
shoulder. It is the usual cause of traumatic subacromial (subdeltoid) bur- 
sitis. I am at present writing a book to support this contention. Since I 
have been able clinically to diagnose cases of supraspinatus rupture with 
only a small percentage of error, and have in more than 40 cases sutured 
the ruptured tendon, my owm conviction is naturally in favor of a traumatic 
cause. Yet I am by no means convinced that there is not an underlying 
degenerative process in the tendon which makes it prone to rupture. The 
frequency of finding that this is a bilateral condition, together with the fact 
that the lesion seldom occurs in 3'oung men, makes it higlily probable that 
there is some general cause, which, with the trauma, produces the condition 
which we are studying. 

I ma}’’ not be correct in my contentions, but there is no doubt that Doctor 
Akerson has found defects in the supraspinatus tendon which might be 
explained as the results of traumatic rupture in thirty-nine out of 100 
shoulder-joints taken from aged people of the laboring classes. 

The object of this paper is to bring the attention of pathologists to a 
lesion which is of great importance in industrial surgery and which in the 
opinion of the writers, needs intensive study. 

Doctor Akerson’s Findings in 100 Shoulder Joints 


Both shoulders examined 48 

Single right shoulders 2 

Single left shoulders 2 


Total autopsies 

Males, 37; females, 15; total 


Ages: 46-59 7 

60-79 35 

80 and over 10 



Total 


Right shoulders, 50; left shoulders, 50; total 


100 

52 

52 

52 

100 


Rupture of Supraspinatus Found 

Right, 23 (46 per cent.) ; Left, 16 (32 per cent.) ; Average, 39 per cent. 


Degree of Ruptures 

Large enough to show the articular surface on opening bursa 21 

Smaller than this but still quite apparent 18 


Total 39 

In thirty-nine cases the supraspinatus was ruptured either alone or in 
combination with adjoining tendons as follows: 


With portion of subscapularis 6 

With portion of infraspinatus lO 

With infraspinatus and teres minor 2 

With all other short rotators (in same patient) 2 
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In only one case was a lesion found in other tendons (a small lesion 
in the infraspinatus) when the supraspinatus was intact. 

The joint cartilage showed erosion in tAventy-four cases in which the 
supraspinatus had been torn. No erosion was shown in any case in which 
the supraspinatus was not torn or when the tear was so small as not to expose 
the bone or cartilage when the bursa was opened. The amount of erosion 
was usually proportionate to the extent of damage in the tendon. 

Condition of Biceps Tendon in 50 Cases 


Exposed to view in gap l 

Could be pulled into gap 2 

Evulsed from glenoid 6 

Flattened 4 

Frayed 5 

Total 18 


Bearing in mind that this series of lesions must represent the scars or 
attempts at repair of trauma or disease which had probably occurred many 




Fig. I. — A transverse tear of the tendon. At the base of the defect (shaded portion), is articu- 
lar cartilage. 

Fig. 2. — ^Vertical section near edge of same specimen as in Fig. i. ' A falciform edge on the rup- 
tured tendon and a rounding off of the tuberosity. 

Fig. 3. — Here we see a triangular tear in the tendon. There are stubs of tendon on the tuberosity 
in a characteristic palisade-like formation. 

Fig. 4. — A tag of tendon on the tuberosity. The tendon is retracted and thinner than the stub. 
In the tuberosity are small cyst-like cavities. 

years previously, it seems fairly obvious that these defects in the tendon 
rarely, if ever, undergo complete repair. One may be reasonably sure from 
the series of lesions observed, as well as from findings at operations on the 
living Avithin a fcAV weeks or months after an injur}!, that the sequence of 
events is someAvhat as folloAVs: 

1. A transverse rupture occurs across the breadth of the tendon near its 
insertion (Fig. i). 

2. Retraction of the muscle causes the rent to assume a triangular shape 
Avith its base on the tuberosity (Fig. 3). 

3. A feeble effort at repair takes place, resulting in (c) rounding of the 
triangle by obliteration of the corners (in the horizontal plane) and (&) the 
formation of a falciform edge (in the vertical plane) of fibro-synovial tissue 
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which smooths the edge of the rupture around the whole circumference 
(Figs. 5 and 8). 

4. Gradual absorption of the tag of tendon which remains on the tuber- 
osity (Figs. 7 and 8) . 

5. Recession of the now useless portion of the tuberosity to which the 
tendon was formerly attached (Fig. 8). 

6. The formation of fibrocartilage on this surface to avoid friction as the 
tuberosity passes in and out under the acromion (Fig. 8). 

Thus we may feel moderately sure that nature’s method of repair is a 
palliative smoothing off of the rough edges rather than a restitution of sub- 
stance. This must be true whether the cause of the defect is purely trau- 
matic or the result of absorption from disease. This whole process takes 
many months or even 3^ears.. 

I have referred above to the question of interpretation of the findings 
in this series. There is little doubt that in a similar series of autopsies, the 
lesions above described will be found by any pathologist who cares to look 



Fig. S.~Extensive rupture involving supra- and infraspinatus. There is a smaller tear to the left, 
the wavy line represents the edge of the articular cartilage. There is new bone on the bare tuberosity. 
■ 1?*^’ tendon still crossing the defect. At the right are several slits in the tendon, 

».e., fte superficial lamlnje have torn away, but bands of the deeper portion of the tendon remain. 
. 7 -~The tuberosity is receding and the edge of the tendon is rounded and blunt as compared 

to that in Fig. 8, which is more common and is falciform. 

hiG. 8. — Shows a further rounding off of the tuberosity as compared to Fig. 7. Cartilage is 
terming over the exposed tuberosity. 


for them. How will such lesions be interpreted in the future when they have 
been studied from the clinical and operative side as well as from the 
pathologic findings? We can touch briefly on some of the problems which 
have occurred to us. 

-fw Favor of the Traumatic Origin. — (i) Foremost is the fact that there 
exists a clinical symptom-complex by which rupture of the supraspinatus 
can be diagnosed. The patient has a history of a considerable trauma; he 
can raise his arm only with great effort, if at all ; there is lack of normal 
scapulo-humeral rhythm ; there is a tender point corresponding to the facet 
of insertion of the supraspinatus where a slight sulcus and a slight eminence 
can be felt; there is a painful jog and characteristic crepitus as this tender 
point disappears beneath the acromion as the arm is elevated. 

(2) The findings at operation are similar to those lesions which have 
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been found in this series at autopsy, although in the main those found at 
operation represent earlier stages of repair. 

(3) Microscopic sections from cases in this series indicate loss of con- 
tinuity of the fibres without serious signs of disease in the adjacent tendon. 

(4) The supraspinatus tendon (perhaps owing to man’s vertical position), 
is the locus minoris resistentii and is almost always involved. The rents in 
the other tendons extend laterally from that in the supraspinatus, even to 
the extent of evulsion of all of the tendons of the short rotators. 

(5) The preponderance of right over left speaks for trauma. 

Against a Traumatic Origin. — (i) Tissue removed from tendons of aged 

people and from cases operated on for lesions in this region, whether trau- 
matic or not, show a necrosis which is a result of retrograde changes. This 
necrosis is similar in appearance in cases operated on for calcareous deposits. 
It is so common as to suggest it is a semi-normal senile change. 

(2) The large number of bilateral cases (fourteen) found at autopsy, 
speaks against traumatism and in favor of some form of slow necrotic 
destruction. 

(3) The general surgical profession has not recognized this lesion as a 
clinical entity which can be diagnosed and repaired by operation as claimed 
by Doctor Codman. 

In Favor of These Lesions Being the Results of Calcified Deposits . — 
Since the X-ray was introduced, calcified deposits have been found many 
times in the supraspinatus tendon and in some of the other neighboring 
tendons. It is not uncommon for these deposits to be removed by surgery, 
but experience shows that all such deposits are absorbed sooner or later, 
even if not removed. That the lesions found in our series might in many 
cases be merely the defects left by previous calcified deposits must be ad- 
mitted. Calcified deposits are often bilateral ; so are these defects in the 
supraspinatus. 

The exact method of formation of these deposits is not known. Sections 
from them indicate that where they exist, there is loss of continuity of the 
fibres of the tendon. It seems doubtful if, when they are absorbed, new 
tendon ever forms. It cannot be denied that the findings above described 
may in some cases be the defects left by these lesions, or we may assume 
that tendons weakened by such lesions in the past may tear readily. 

In Favor of These Lesions Being the Result of Necrosis of Constitutional 
Origin. — This heading is inevitably associated with the question of arthritis. 
It includes it perhaps. The shoulder-joint (owing to its freedom in all 
directions, without close relations with other bones) is anatomically not 
likely to show the usual changes associated with arthritis. The joint is 
really made up of the short rotators, which, near their insertions, are 
blended with the capsule. Should we not expect therefore, that the arthritic 
changes common in other joints might appear in the shoulder-joint in the 
form of defects in the supraspinatus and other short rotators? One might 
open a subacromial bursa, see a defect in the supraspinatus with the asso- 
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ciated atrophic and hypertrophic changes on the tuberosity and be satisfied 
with the diagnosis of arthritis. Space does not permit us here to enter into 
an extensive argument on the matter. Suffice it to say that we do not con- 
sider the changes found as comparable to such changes as are called arthritis 
in the hinge joints. 

In Favor of the Theory Thai These Changes Might Be Caused by Fric- 
tion . — We must refer to the writings of Dr. A. W. Meyer, Professor of 
Anatoiity, Leland Stanford University, California. Doctor Meyer made an 
excellent case for the argument that laboring men using their shoulders to 
excess may actually, by friction between the humerus and the acromion, 
wear through the supraspinatus tendon and joint capsule, and even destroy 
the biceps tendon as it courses across the joint over the cartilaginous head 
of the bone. 

From our understanding of accepted principles of pathology, such actual 
destruction by friction is well nigh impossible, but we grant that the same 
results may be brought about b)^ persistent inflammation of these structures, 
caused by friction. Chronic inflammation in any structure tends to produce 
an initial h)'pertrophy followed by atrophy. We feel that it is conceivably 
possible that defects similar to those found in this investigation might come 
about from excessive overuse without a single serious trauma. We feel that 
such a consequence is unlikely and that in view of our clinical experience 
in which these lesions have been found within a few months after adequate 
injuries, the burden of proof is on those who feel that chronic overuse might 
produce extensive defects in the tendons inserted into the head of the 
humerus. 

A purely anatomic argument against Doctor Meyer’s theory is that the 
impingement of the head of the humerus on the lower surface of the 
acromion does not occur in the normal individual. The friction at this point 
IS taken up by the outer side of the tuberosity which is covered with the 
lower surface of the bursa. Furthermore, the coraco-acromial ligament par- 
tially intervenes. The plane of the cartilaginous surface is distinctly below 
the plane of the tuberosity as the arm is abducted. As soon as the tendon is 
damaged, however, either by disease or trauma, there would be a marked 
jog in the motion at just the point at which the uppermost fibres of the 
normal tendon are inserted into the tuberosity. A trauma affecting these 
fibres would therefore start a vicious circle, changing the contour of the 
lower surface of the bursa so that there would always be a hitch at the 
point where this portion of the base passed beneath the acromion and coraco- 
acromial ligament. Chronic inflammatory changes would take place. 

One is tempted to compromise by saying that many causes or combina- 
tions of causes may produce the same lesion; i.e., a defect in the substance 
of the supraspinatus tendon. 

<^■9-' Constitutional conditions might produce changes similar to those 
produced in atheroma of the arteries. A trauma ordinarily easily withstood 
inight rupture such a tendon. 
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e.g . : A calcified deposit absorbed some years before might have destroyed 
enough tendon fibres so that a slight trauma later might rupture the 
remainder. 

e.g . : A young man might rupture fibres which his active blood-supply 
would completely repair ; one slightly older might fail in repair and have a 
calcified deposit form in a poor cicatrix; an elderly man might fail to repair 
such a rupture altogether, and show at autopsy the condition we find. 

e.g . : Continued overuse might cause necrosis and atrophy. Laminated 
band after laminated band might break away from slight strains. A single 
severe trauma might complete the havoc. 

Neither of us at present cares to take a very positive stand in explaining 
these findings. We are inclined to think that changes in the integrity of the 
tendon due to age, constitutional conditions or overuse are primary as a rule, 
but that trauma produces the actual rupture in most instances. The fact that 
these cases can be diagnosed clinically and the rupture sutured, influences 
our interpretation of the autopsy findings. 

It is sometimes well to make comparisons. Consider the relative amount 
of pain and disability caused by bone sarcoma and by injuries to the supra- 
spinatus. Unlike bone sarcoma, which is never diagnosed in an early stage 
and is seldom cured, rupture of the supraspinatus can be recognized early 
and promptly sutured. Contrast the literature of the two lesions. It would 
take hundreds of volumes to bind the literature of bone sarcoma, a dramatic, 
pathetic, rare condition, for which we can do next to nothing and which is 
of little industrial importance. On the other hand, the literature on rupture 
of the supi'aspinatus tendon, the most common cause of prolonged shoulder 
disability in industry, and a subject of great importance, has only just begun! 

It seems as if hitherto pathologists had interested themselves only in 
diseases which may cause death. Modern industry now urges the pathologist 
to search for the causes of incapacity. 
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L’EPITHfiLIOMA fiPIDERMOlDE DU COL DE L’UTERUS 
A KfiRATINISATION PLRILOBULAIRE 

PAE Cl. Regaltd et G. Gricouroff 
DE Paris, France 

INSTITUT Dn BADIDM DE d’dMIVERSIT^ DE PARIS 

La variete d’epithelioma sur laquelle nous attirons Tattention est carac- 
terisee essentiellement par une anomalie histologique : les cellules, dont sont 
formes les cordons et les lobules du tissu neoplasique, au lieu d’evoluer et de 
se transformer en squames keratinisees de la peripherie au centre de ces 
cordons et lobules, comme on le constate habituellement, evoluent et se trans- 
forment du centre a la peripherie (ou bien simultanement dans les deux sens), 
de sorte que les cellules generatrices sont interieures, au lieu d’etre 
peripheriques, et qu’il se forme une couche cornee au contact meme du tissu 
conjonctif. 

Cette anomalie, qui n’est pas tres rare, est facile a constater. Neanmoins 
nous n’en avons trouve aucune mention dans les ouvrages que nous avons 
consultes. 

Void la description complete, clinique, therapeutique et histologique, d’un 
cas typique de cette variete. 

Cas I (XIV — A, n° 614). PI. . . ., cinquante-neuf ans. — Tumeur maligne du col 
uterin, degre II. 

Histologic: epithelioma epidermoide, keratinisation a la fois centro-lobulaire et peri- 
lobulaire. — Premier traitement curietherapique, suivi d’hysterectomie. Recidive dans la 
cicatrice vaginale. — Deuxieme traitement curietherapique; survie actuellement de trois 
ans.* Debut des symptomes en decembre 1925 : leucorrhee, petites hemorragies a I’occasion 
des rapports sexuels. Hemorragie abondante au debut d’avril 1926. 

1926, 20 avril. — Premier examen a la Fondation Curie. Gros col uterin, dur, ulcere 
au centre, levre anterieure fendue; cul-de-sac vaginal gauche retreci et indure; uterus 
encore mobile; par le toucher rectal, on trouve un ganglion occupant la partie moyenne 
du parametre gauche. — Degre II. 

Dxr 22 AVRIL AU 5 MAI, PREMIER TRAITEMENP 

Du 22 au 26 avril, cwietherapie interieure: (a) sonde intra-uterine en caoutchouc, 
contenant trois tubes de radium bout-a-bout; teneur totale des tubes uterins 33i32 
milligrammes de Ra-element; filtration platine i millimetre; (b) dans le fond du vagin, 
trois tubes de radium, chacun dans un etui de liege (deux tubes maintenus par un 
colpostat dans les culs-de-sacs lateraux, un tube dans la concavite du ressort) ; teneur 
totale des tubes vaginaux 33,32 milligrammes de Ra-element; filtration platine 1,5 
millimetres. Dose utero-vaginale totale 47,5 millicuries de radon detruit, par application 
continue, en quatre jours. 

Du 27 avril au 5 mai, curieflih'apie exterieiire, limitee au cote gauche du bassin; 

* Observation clinique et radiologique du Dr O. Monod. 
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trois champs d’ir radiation, ayant cliacun une surface de 150 centimetres carres : un champ 
iliaque anterieur, un champ sacro-iliaque posterieur, un champ ilio-femoral transversal; 
charge de radium quatre grammes ; distance dix centimetres ; filtration platine i millimetre. 
Dose 270 millicuries de radon detruit par champ en trente-quatre heures d’irradiation 
effective, echelonnees sur neuf jours. Ce traitement s'est effectue sans incident. 

15 juin . — Hysicrcctoimc abdominale totale executee, comme il etait prealablement 
convenu, par le chirurgien de la patiente. 

13 octobre. — ^Fond du vagin et parametres indures, sans ulceration, ni tumeur. 

1927, 26 janvier. — Petite tumeur dure, d’environ i centimetre de diametre, ulceree, 
siegeant sur la cicatrice operatoire vaginale. Biopsie] I’examen histologique indique: 
rccidivc. 

DU 7 AU 12 FEVRIER, DEUXIEME TRAITEMENT 

Cuncfhcraptc iufericiire: dans le fond du vagin, deux d’abord, puis trois tubes de 
radium (meme dispositif que pour le premier traitement) ; dose 27,8 millicuries de radon 
detruit, par application continue, en cinq jours. Aucun incident. 

6 avril. — Disparition de la lesion. Cicatrisation. Induration du tissu conjonctif 
pelvien, sans tumeur. Aucun symptome fonctionnel. 

14 decembre. — Bon etat general. Persistance de I’induration du tissu conjonctif 
pelvien. On soupqonne que le neoplasme ferme continue d’evoluer lentement. 

1928, 4 juillet. — Exploration. Meme etat. 

1929, 10 avril. — Exploration. Meme etat. 

1930, 2 avril. — Exploration. Nodosites suspectes contre la paroi pelvienne, a gauche, 
perceptibles par le toucher rectal. 

Trois ans se sont ecoules depuis le deuxieme traitement, sans qu’une recidive 
apparaisse avec evidence. 

Analyse Histologique du Cos I . — II a ete fait deux analyses histologiques : Tune de 
la tumeur primalre (prelevement d’avril 1926), I’autre de la recidive. (prelevement de 
Janvier 1927). La structure est la meme. II s’agit d’un epithelioma d’origine epidermique 
a evolution epidermolde.* 

Le point de depart de la tumeur parait etre dans le canal cervical ; on trouve, en 
effet, un peu avant le point de transition entre I’epithelium pavimenteux et I’epithelium 
a cellules prismatiques, des signes indiscutables de transformation cancereuse de 
I epithelium pavimenteux, qui est soude au tissu cordonal-lobule de I’epithelioma. 

Disposition architecturalc. — Le tissu neoplasique est constitue par des cordons epais, 
renfles souvent en lobules. Ces cordons ne forment pas de reseau, et leur anastomose est 
rare. Les renflements lobulaires presentent frequemment des incisures peripheriques, et 
ds sont souvent au contact de cordons plus petits, ce qui temoigne de la formation de 
ramifications ou de bourgeons. Toutes ces formations ont des contours arrondis et 
parfaitement bien limites. 

Le tissu conjonctif qui separe les cordons ou lobules forme ordinairement de 
larges travees. 

Structure du tissu neoplasique. — La partie reproductrice du tissu est une couche 
generalement epaisse de cellules qui n’ont pas de contours nets (protoplasma indivis). 
Les noyaux sont arrondis ou ovoTdes, quelquefois un peu bourgeonnants et incises a leur 

* Modifiant quelque peu la terminologie communement usitee en Amerique, et 
exposee par Ewing {Neoplastic Diseases, 3^ edition, 1928), nous avons pris I’habitude 
depuis longtemps de distinguer les epitheliomas d’origine epidermique en deux groupes: 
les epidenuoides dont les cellules se transforment finalement en squames, et les non- 
epidermoides dont les cellules ne se transforment pas en squames, les uns et les autres 
comportant plusieurs varietes. 
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protoplasnia on rencontre des fibres fortenient colorables par I’eosine, isolees on fasciculees, 
qui ont le nieme aspect que les fibres d’Herxheimer d’un epiderme normal. Ce tissu 
ressemblc a une “couche generatrice d’epiderme,” qui serait anormalement epaisse. 

On rencontre de nombreuses karyoldneses, disseminees dans toute I’epaisseur du 
tissu germinal. Les monstruosites nucleaires ne sont pas rares. 

Evolution corncc . — Dans la partie centrale des cordons et lobules, il existe des cellules 
keratinisees, quelquefois isolees, le plus souvent agglomerees en amas plus ou moins 
volumineux. D’autre part tous les cordons ou lobules sont limites par rapport au tissu 
conjonctif par une couche mince et continue de cellules keratinisees. La keratinisation 
s’effectue done dans deux sens opposes: en direction du centre ou mieux de I’axe des 
cordons, en direction de leur surface peripherique. 

(fl) Keratinisation centrale. — Elle n’existe que dans les plus gros cordons, renfles 
en lobules. L'amas axial ou central est forme de squames lamelleuses ayant conserve un 
noyau dense et liomogene, ou de fragments de cellules sans noyau. Ces debris tantot 
sont disposes sans ordre, tantot montrent une disposition concentrique rappelant les globes 
comes, tantot semblent dissocies. 

Entre le tissu actif et l’amas central keratinise, tantot il y a, tantot il n’y a pas une 
couche de transition. La couche de transition est formee de grands corps cellulaires 



Fig. 3. — Meme prepaiation — Giossisseineiit du dessiii’ 800. 

Vue partielle de deux lobules contigus; tissu germinatif forme par une epaisse 
couche de cellules a iimites indistinctes; pas de filaments unitifs du type _Schultze-Ran- 
vier, mais en quelques points une structure fibrillaire; keratinisation peripherique aboutis- 
ant a la formation de squames plates nucleees. Au centre des lobules, amas de squames 
Mrnees agglomerees; a la Peripherie, les squames forment une couche mince composee 
de une a trois epaisseurs de cellules. 

\ 

a contours assez distincts, possedant un noyau grand et vesiculeux ; autour du noyau on 
voit quelquefois des corpuscules rappelant les gouttelettes d’eleidine de Ranvier, et assez 
souvent des faisceaux de fibrilles colorables par I’eosine. La couche de transition contient 
des cellules qui se keratinisent isolement. 

Assez souvent l’amas keratinise est excentrique, voisin de la peripheric du lobule ou 
meme contigu au tissu conjonctif. 

(^) Keratinisation peripherique. — Elle est constante. Tous les cordons, tous les 
lobules, sans exception, sont limites, centre le tissu conjonctif, par une mince couche 
continue de cellules lamelleuses, formant une ou deux assises, parfois trois. Ces cellules 
possedent un no3'au plat, forme de chromatine dense; leur protoplasma est fortement 
colorable par I’eosine. La couche keratinisee suit tres exactement le contour du cordon ; 
quand deux cordons sont contigus, leurs membranes keratinisees se juxtaposent. 

A un faible grossissement, cette couche marginale apparait comme une mince bordure 
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rose; et sa continuite porte de prime abord a interpreter ceite bordurc coimne une vitrce 
conjonctive, interpretation qu’un examen plus atteutif ne justifie pas: dans une preparation 
coloree par la inMiode trichrome de P. Masson (hemalun— eosine— safran), les fibres 
conjonctives et les membranes vitrees sont, en efifet, colorees en jaune. 

Entre la zone reproductrice et la couche keratinisee peripherique, il existe souvent 
une ou deux rangees de cellules de transition, analogues a celles decrites autour de I’araas 
keratinise interieur. 

La surface externe de la couche keratinisee est generalement lisse; parfois cependant 



Fig. 4. — Meme preparation — Grossissement du dessiiT 3^0 

Au centre du dessin, amas de debris cellulaires keratinises (cordon spontanement 
sterilise), que n’entoure aucune cellule neoplasique vivante. 

En ha_ut et_ a gauche _Ia surface d’un lobule est yue obliquement, de sorte que les 
squames keratinisees se presentent a plat. Pres du meme point, du sang a fait irruption 
dans un espace (non pourvu d’endothelium, et par consequent de nature non-vasculaire) 
interpose entre le tissu conjonctif et la surface du lobule. 

quelque squame se souleve, comme pour se detacher. Fait remarquable, cette surface 
n’adhere absolument jamais au tissu conjonctif, comme c’est au contraire le cas au niveau 
des membranes basales ou vitrees. Souvent meme, une retraction s’est produite entre 
le tissu conjonctif et la surface du cordon ou lobule; et ces deux tissus sont separes par 
une fente. Tantot cette fente est vide; tantot elle est remplie par du sang, dont on voit 
la fibrine coagulee et les globules. On pourrait se demander si le systeme cordonal 
lobule, possedant un revetement come si special, ne se developpe pas dans un reseau de 
vaisseaux lymphatiques. Mais les vaisseaux lymphatiques (qui ne subissent jamais 
d’accroissement dans un tissu envahi par une tumeur maligne) n’ont pas — a beaucoup 

! dans la region du col uterin un developpement comparable a celui du systeme 

cordonal lobule en question. D’ailleurs la fente peri-lobulaire se distingue parfaitement 
d*un vaisseau sanguin ou lymphatique, par 1 absence d endothelium. 
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II y a dans cet epithelioma, commc dans presque tons les epitheliomas epidermoides, 
line alternance tres nette dans le developpement des cordons. Les plus jeunes cordons 
(formes sans doute par des bourgeons appendus a des cordons ou lobules plus ages) sont 
caracterises par I’absence de keratinisation centrale, par les noyaux serres et a structure 
dense de leur zone reproductricc. A un stade plus avance, les cellules actives, quoique 
n’acquerant jamais des contours parfaitement distincts, s’agrandissent, se chargent de 
fibres colorables par I’eosine et leur noyau devient vesiculeux. Les cordons ages possedent 
un anias keratinise interieur gros, entoure d’une mince couche de tissu actif. Au dernier 
stade de leur evolution, les cordons ne sont plus representes que par des residus comes, 
mis dans le tissu conjonctif, et s’}' dissolvant sans intervention de leucocytes (Fig. 4). 

Tissu coujonctif ct leucocytes. — Les travees intercordonales sont formees de tissu 
conjonctif fibreux adultc. On y trouve des fibres collagenes, ordonnees en groupes paral- 
lels, avec des fibroblastes t3'’piques. 

II y a dans le tissu conjonctif intercordonal extremement peu de cellules mobiles : 
les polynucleaires sont completement absents; les lymphocytes sont rares. On voit 
quelques petits groupes de plasmocytes. On ne trouve absolument aucun leucocyte dans 
les cordons et lobules, ni dans le tissu reproducteur, ni dans les amas keratinises intra- 
lobulaires. Et ce caracterc negatif contraste remarquablement avec I’abondance ordinaire 
d’une population leucocytaire variee dans les epitheliomas epidermoides habituels. 

Dans la muqueuse du canal cervical (sur Tun des bords de la preparation histologique) , 
la proportion des leucocytes et des plasmoc3'tes, et la diapedese des polynucleaires a 
travers les parties non cancerisees de repithelium pavimenteux stratifie sont, au con- 
traire, normales. 

Les vaisseaux sanguins sont representes par des arterioles et des capillaires, dont 
beaucoup ont en couple transversale une forme irreguliere et sont d’un calibre plus grand 
que celui de capillaires normaux. Ces vaisseaux se trouvent exclusivement dans le tissu 
conjonctif : on ne voit penetrer dans les cordons et lobules epitheliomateux aucun bourgeon 
vasculo-conj onctif. 

On rencontre quelques tubes glandulaires, qui ont la structure des glandes du col 
uterin. H n’existe pas de signes de substitution du tissu epidermique caiicerise au 
tissu glandulaire. 

Nous n’avons jusqu’a present etudie, pour y rechercher cette anomalie 
histologique, que soixante-quinze epitheliomas pavimenteux du col de Tuterus, 
pris au hasard parmi un millier (environ) de cas traites a la Fondation Curie 
de 1919 a 1929 inclus. Sur les soixante-quinze cas examines, nous avons 
trouve six fois I’anomalie en question (soit 8 pour cent). 

Voici de courts resumes des observations cliniques et radiologiques des 
cinq autres cas. 

Cas II (XIV — A, n° 486).* Si . . . , quarante ans. — Hysterectomie supra-cervicale 
pour fibromyome en 1922. — En janvier 1925: tumeur ulceree occupant le col, les culs-de- 
sacs vaginaux anterieur et gauche; invasion bilaterale du parametre; uterus bloque; 
infiltration de la cloison vesico-vaginale, avec ulceration de la vessie. — Degre IV. 

Histologie: epithelioma epidermoTde, disposition cordonale-lobulee ; evolution cornee 

peri-Iobulaire. 

Rontgentherapie du 13 janvier au 10 mars 1925. 

Deces 27 octobre (survie sept mois et demi). 

Cas III (XIV— A, n° 496).* Bor . . . , quarante-deux ans. En fevrier 1925 grosse 
Observations clinique et radiologique du Dr H. Coutard. 
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tumeur du col uterin, remplissant le vagin, ulceration des culs-de-sacs anterieur et droit ; 
tumeur du parametre droit, induration du parametre gauche; uterus bloque.— Degre III. 

Histologic: epithelioma epidermoide, disposition architecturale variable; evolution 
cornee ordinairement centrifuge, au contact du tissu conjonctif. 

Rontgentherapic du 19 fevrier au 5 mars 1925, abandonnee en raison du mauvais 
etat general. 

Deces le 2 juin (survie trois mois). 

Cas IV (XIV — A, n° 560) .f Au . . quarante-huit ans. — Hysterectomie pour 
tumeur maligne du col le 10 aout 1923- En novembre 1925 ; ulceration avec induration 
etendue du fond du vagin; signes d’envahissement de la vessie; bloc neoplasique unissant 
le fond du vagin a la paroi pelvienne des deux cotes. — Degre IV. 

Histologic: epithelioma epidermoide, disposition cordonale-lobulee; evolution cornee 
presque partout peri-lobulaire. 

Curictherapic du 5 au ii novembre 1925; irradiation seulement exterieure, bientot 
interrompue par le mauvais etat general et la fievre. 

Deces le 15 octobre 1926 (survie onze mois). 

Cas V (XIV — A, n° 738) .* Mar . . . , cinquante-trois ans. — Hj'sterectomie supra- 
cervicale pour fibromyome en 1925. Ulceration du col, sans induration des culs-de-sacs, 
ni du tissu conjonctif pelvien. 

Histologic: epithelioma epidermoide, disposition cordonale-reticulee. Evolution 
cornee pericordonale. 

Premier traitement, curietherapie vaginale du 23 au 28 juin 1927. 

Recidive locale constatee le 17 avril 1929. 

Deuxieme traitement, curietherapie vaginale du 14 au 19 mai 1929, puis rontgentherapic 
du 24 mai au 8 juin 1929. 

Guerison douteuse (janvier 1930). 

Cas VI.J Luc .... soixante ans. — Induration generale du fond du vagin; tumeur 
de I’isthme uterin; induration du parametre gauche, avec retraction de I’uterus de ce 
cote. — Degre II. 

Histologic: epithelioma epidermique, a evolution epidermoide seulement ebauchee; 
disposition cordonale-lobulee ; lyse centro-cordonale avec formation de cavites intra- 
epitheliales ; keratinisation peri-lobulaire frequente avec formation de squames au contact 
du tissu conjonctif. 

Traitem-cnt radiotherapique combine par curietherapie interieure et par rayons X, 
du 2 avril au ler mai 1929. 

La symptomatologie des six cas que nous avons observes ne presente 
aucun caractere special. Le nombre des cas etudies est trop petit, et ces 
cas presentaient des degres d’extension trop inegaux, pour qu’il soit possible 
de se faire une opinion sur la radiosensibilite de cette variete, comparath'e- 
ment a d’autres. 

L’interet de cette variete d’epithelioma du col uterin est done confine 
actuellement a I’histologie pathologique. A cet egard, les faits principaux se 
resument ainsi: 

( I ) Dans les six cas etudies, les situations relatives de la couche germinale 
ou reproductrice du tissu epitheliomateux et de sa couche sterile sont inversees 

t Observation clinique et radiologique du Dr O. Monod. 

* Observation clinique et radiologique des Drs G. Richard et J. Pierquin. 

t Observation clinique et radiologique du Dr G. Richard. 
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par rapport a Tetat de choses habituel. La couche germinale, au lieu d’etre 
en contact avec le tissu conjoiictif et a proximite du reseau capillaire sanguin, 
est separee du milieu nourricier par la couche sterile des cellules en voie de 
keratinisation, ou deja transformees en squames cornees. Quelquefois (dans 
deux de nos six cas), revolution cornee se fait a la fois vers la peripherie et 
vers le centre des cordons. Nous avons recherche soigneusement la penetra- 
tion possible de vaisseaux capillaires dans les cordons : nous ne I’avons jamais 
constatee. Par consequent nous devons admettre que, dans cette variete 
d’epithelioma, la nutrition du tissu neoplasique s’effectue par diffusion du 
plasma a travers la couche sterile, en sens inverse des conditions habituelles. 

Cette inversion du sens habituel de la transformation des cellules epider- 
miques et du courant nourricier qui alimente leur couche germinale n’est pas, 
dans nos observations, un phenomene accidentel n’interessant que de petits 
territoires d’un lobule epitheliomateux. C’est un phenomene regulier; il 
interesse la plus grande partie du tissu neoplasique, et il peut se generaliser 
a toute I’etendue du S3^steme cordonal-lobule qui constitue ce tissu. On le 
retrouve sous modification dans toutes les parties du tissu de la recidive (cas I, 
rapporte en detail). Nous devons conclure de cela que, dans un epiderme, la 
transformation des cellules aboutissant a la formation de squames steriles 
ne resulte pas du fait que les couches successives de cellules s’eloignent de 
plus en plus du milieu nourricier. Nous montrons, en effet, que cette trans- 
formation n’est pas empechee lorsque les cellules les plus anciennes sont en 
contact avec le tissu conjonctif. L’evolution cornee des cellules epidermiques 
parait etre la manifestation d’une propriete inherente a ces cellules. 

(2) L’interposition anormale d’une couche continue de squames cornees 
cntre le milieu vasculo-conjonctif et le tissu fertile de I’epithelioma epi- 
dermoide semble empecher la penetration des leucocytes dans le tissu 
epitheliomateux. 

fl y a des cas, il est vrai, ou la population leucocytaire de la tumeur est 
extremement clairsemee, le tissu conjonctif intercordonal etant presque 
desert (exemple; cas I decrit en detail). Mais dans d’autres cas, au con- 
fraire, les espaces conjonctif s sont abondamment peuples de lymphocytes et 

plasmocytes. Tou jours les leucocytes ont ete trouves en nombre extreme- 
™ent minime dans les cordons epitheliomateux, ou meme ils en etaient tout 
^ fait absents. Jamais il n’a ete trouve d’amas de leucocytes au contact de 
la couche cornee qui revet la peripherie des lobules. Cela porte a penser 
dune maniere generale, que les leucocytes ne jouent pas un role indispensable 
dans la transformation cornee des cellules epidermiques. 

(3) Dans la plupart des varietes histologiques des epitheliomas epi- 
dernioides, on peut constater une alternance de stades entre les diverses 
parties du systeme cordonal-lobule qui les constituent. Les cellules ger- 
nnnales a corps protoplasmique encore incompletement individualise, les cel- 
lules polyedriques, les cellules a eleidine (quand elles existent), les cellules en 
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cours de keratinisation, les squames ayant acheve leur evolution ne se succWent 
presque jamais regulierement en tous les points du systeme cordonal-lobule ; la 
composition cellulaire est alternante d’un point a un autre. Dans la variete que 
nous avons decrite, cette alternance est nette. Le stade le plus jeune est repre- 
sente dans le systeme cordonal-lobule par des regions interieures, dont la struc- 
ture est syncytiale, et ou les noyaux sont petits, serres les uns centre les autres 
et riches en chromatine. Le stade ultime est represente par des amas de squames 
(cas I), ou bien par des squames isolees les unes des autres (cas III) dans 
le tissu conjonctif. 

RESUME 

Nous decrivons dans cet article les particularites histologiques d’une 
variete d’epithelioma du col de I’uterus, que nous denommons: epithelioma 
pavimenteux stratifie, a evolution epidermoi’de, a transformation cornee 
pericordonale. Cette variete a ete rencontree dans 8 pour cent des cas 
d’epithelioma pavimenteux stratifie du col. Elle ne parait pas presenter de 
caracteres particuliers dans son evolution clinique. On ne pent encore rien 
dire de sa radiosensibilite. 
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THE EXPERIMENTAL USE OF A LARGE QUANTITY 
OF RADIUM IN TREATMENT 

By W. S. Lazabus-Barlow, M.D. 

OF London, England 

SOMETIME PnOFESSOn OP EXPERIMENTAL PATUOLOQV AT THE MIDDLESEX HOSPITAL IN THE DNIVERSITY 

OF LONDON 

The idea that if a given agent be beneficial in small quantities it will be 
more beneficial in large is ingrained in human nature. Hence it was only- 
reasonable to expect an attempt to utilize large quantities of radium in the 
treatment of cancer, soon after it became evident that the small quantities 
hitherto available afforded results that were beneficial to an astounding 
extent. Between August, 1919, and August, 1920, such an attempt was 
made at the Middlesex Hospital, London, with a quantity of hydrated radium 
bromide amounting to nearly five grams (representing about two and a 
half grams of the element) that was lent to the hospital by the Medical 
Research Council. In due course an account of the various investigations 
conducted was published under the title of “The Medical Uses of Radium” 
(Medical Research Council, Special Report, Series No. 62, 1922), 

On some of the more definitely histological investigations the report was 
extensive, but the results of the therapeutic inquiry did not seem to call for 
description in detail. Since, however, treatment with large quantities of 
radium, later, was examined in the Radium Institute, Paris, and is now 
being conducted at the Westminster Hospital with four grams of radium 
element lent for the purpose by the National Radium Commission of Great 
Britain it seems that a detailed account of a somewhat similar experiment 
carried out ten years ago would be of use to those now engaged in the work. 

The inquiry at the Middlesex Hospital was in the nature of team-work. 
The patients were under the care of the physicians and surgeons of the 
hospital; the physical determinations were carried out by Professor Sidney 
Russ; the blood examinations and some of the clinical observations were 
Wade by Dr. Helen Chambers ; and, in the main, I was responsible for the 
actual treatment and the clinical notes. For the present paper and for any 
opinions advanced therein I am alone responsible. Although I have now 
’Retired, they are based upon the detailed records made at the time of the 
experiment, to which I have access by the kindness of the authorities of the 
Middlesex Hospital. 

The physical material . — Considerations of technic and the experimental 
basis for therapeutic work are considered in some detail in the Medical 
Council’s Report to which reference has been made. Here it will suffice to 
(i) that gamma radiation was used; (2) that the radium was contained 
>11 a circular brass box 11.7 centimetres in diameter; (3) that the radium 
box was placed as close as possible to the part to be irradiated short of actual 
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contact; (4) that an exposure of approximately eight hours under the condi- 
tions in (3) was necessary to prevent Jensen rat sarcoma cells from growing 
when subsequently inoculated into normal animals ; (5) that a continuoiis 
irradiation of four to five hours was regarded as the limit which the human 
skin would tolerate; (6) that such an exposure was unlikely to be lethal 
to the cancer cells, particularly at a depth, and (7) that the production of 
a radium burn was of inferior importance to the attempt at influencing the 
disease beneficially. 

The duration of exposure . — Of the 108 cases considered here, seventy- 
seven received a single exposure that lasted as a rule four hours if only one 
site was irradiated or five or six hours if more than one region {e.g., front 
and back, both sides of thorax) was treated. An exposure was divided into 
two or three portions in order to allow intervals for food and rest. Twenty 
cases received two exposures at an interval of a fortnight upwards according 
to circumstances, the total duration of exposure being generally between 
eight and eleven hours. In six cases the patient received three exposures at 
intervals but the total duration of exposure was again generally eight to 
eleven hours. In four cases the patient received four exposures at intervals 
and the total duration of exposure varied greatly, being eight, twelve, sixteen 
and twenty-one hours, respectively. In one case (lymphosarcoma of thorax 
and neck) the patient received six exposures, lasting in all twenty-three hours. 
In most cases of repeated exposure a second or subsequent exposure was 
given because the improvement noted after the first exposure was not main- 
tained. In a few, the exposures were given with an interval of less than 
a fortnight in the hope of producing a lethal effect on the neoplastic cells by 
summation of irradiation. In all such cases, however, one was handicapped 
by the great probability of producing a severe radium burn. 

The clinical material . — Inasmuch as it seems desirable for our present 
purpose that the amount of radium under consideration should be constant 
and as some of the radium was removed from the brass container frorn time 
to time at a later date in order to prepare tubes containing small quantities 
and radium needles, the number of cases analyzed here is less than that 
contained in the Medical Research Council Report {i.e., 168). In the present 
paper 108 cases are included; in some, the information is meager but all 
cases treated during the period are presented without omission. With few 
exceptions the treatment was undertaken for malignant disease and usually 
the disease was in a very advanced stage; in such an experiment it was felt 
that it was only justifiable when no other recognized form of treatment ' 
was possible. 

On examination the results in the present smaller number of cases agree 
in the main with those contained in the list given in the Medical Research 
Council Report. The only difference of importance arises in connection 
wdth cases of cancer affecting the breast. Thus a discrepancy occurs between 
the present and the Medical Research Council Report in respect to the ulti- 
mate results of cases, due in large part to information received subsequent 
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to the publication of that report. In the present series of thirty-seven breast 
cases it is known that at least twenty-eight deaths occurred {i.e., 76 per 
cent.), whereas the number of deaths in the entire series of seventy-eight 
breast cases contained in Table II of the Medical Research Council Report 
is only twenty-four (f.e., 31 per cent.). The fact supports once more the 
contention that early reports of results in cases of cancer are dangerous 
particularly when cancer of the breast is under consideration. 

For our present purpose the cases at our disposal are grouped in three 
ways: (A) The wdiole series of 108 cases is considered in respect of certain 
immediate or early constitutional and local effects. (B) The 108 cases are 
subdivided into seAmn classes, viz., breast, thirt3’--seven cases; tongue, and 
mouth, including neck to oesophagus, Hventy-six cases ; rectum, six cases ; 
skin including lip, seven cases ; malignant disease at sites not included above, 
twenty cases ; lymphadenoma, lymphosarcoma and leukaemia, nine cases ; 
other conditions, three cases. (C) A comparison is made between growths 
that were certainl}' or probabl}'- sarcomatous, twenty-six cases, and growths 
that were certainly or probabl)'- carcinomatous, seA^enty-three cases. 

(A) Imincdiafe or early constitutional and local effects. The blood . — It 
AA'as thought that blood examination might afford some indication of the 
radium action and in forty-tAVO cases examinations Avere made before irradia- 
tion and as far as possible on the second and seventh days after irradiation. 
The actual findings are given in the Medical Research Council Report ; here 
they are summarized and the means alone are giA'-en beloAV ; 


Means of All Cases of Blood Examination 
Males, 22 Cases 
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89-3 
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75-0 1 
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1 
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20. 1 
24-3 

3-1 

3-9 
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iseven days after radiation .... 

Females, 20 Cases 

Before radiation 

i 

86.8 

81,4 

80.1 

81.2 

77.9 

76.9 

5.348.000 

5.228.000 

5.207.000 


67.0 
72.9 

71.0 

I 

27.6 

22.4 

22.1 

4.4 

6.0 

rwo da^ys after radiation 

ven days after radiation .... 


That the foregoing represents the facts with fair accuracy is shown by the 
means afforded by twenty-six cases (fourteen males, twelve females) in each 
of Avhich the entire series of three observations Avas available. 

From these observations Ave may conclude that exposure to the gamma 
mys of a large quantity of radium causes a diminution in the numbers of 
erythrocytes and leucocytes from the first ; that the haemoglobin and 
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haemoglobin index undergo a progressive decline during the week after 
exposure; and that there occurs an alteration in the relative percentages of 
neutrophile cells, lymphocytes and large mononuclear cells indicating an early 
destruction of lymphocytes and a progressive increase in the number of large 
mononuclear cells. These results are in accord with observations made on 
the blood in experimental animals and determined histologically (see Medical 
Research Council Report, pp. 46, 58, 85, 98, 108, 113). 

Vomiting and nausea . — In eight cases vomiting was noted during or 
shortly after the radium exposure and in a few other cases there was some 
degree of nausea without vomiting. The vomiting was often severe and 
lasted for several days. It seemed to be dependent upon radiation effects 
upon the stomach itself for in all but one case (perineal irradiation) the 
stomach must have received an appreciable amount of gamma radiation from 
its proximity to the primary region of treatment. It must be conceded, 
however, that in many other cases in which the conditions of radiation were 
apparently identical, no vomiting or nausea occurred. 

Erythema and dermatitis.- — Thirty-nine cases showed a greater or less 
degree of skin implication by the radium rays. Eighteen cases developed 
a severe radium burn of the usual character and owing to the large area of 
irradiation such a burn was often nearly as large as the palm of the hand, 
deep, persistent and showing little inclination to heal. In thirteen additional 
cases there was a severe but more superficial dermatitis and in eight more 
there was erythema which ended in bronzing of the skin. The effects seemed 
to be due to the gamma radiation, for in one case in which half the area to be 
irradiated was covered with a sufficiency of oiled silk to exclude secondary 
beta rays, no difference was observed in the subsequent dermatitis over the 
protected and unprotected areas. 

Other local results . — Local oedema occurred in five cases and was spread 
over a far greater area than the diameter of the radium capsule. A spreading 
septic cellulitis which started in the irradiated area and was rapidly fatal 
occurred in two cases. Local hsemorrhage occurred in four cases. Degen- 
erative changes leading to softening and evacuation of pus-like material from 
a hitherto solid mass occurred in five cases and increase in the area of 
ulceration in six cases ; an enhancement of the foul condition of the mouth 
was noted in four cases of cancer affecting this part and probably is of the 
same character. In nine cases the local pain was diminished; in eight it 
was increased. 


374 








THERAPEUTIC USE OF RADIUM 


The region of disease. — In forty-four cases there was an early improve- 
ment in the irradiated region of disease as determined by inspection aided 
often by periodic measurements and photographs. Sometimes this improve- 
ment was remarkable and in eleven cases which had been deemed inoperable 
before exposure to radium the subsequent condition was such that surgical 
removal of the mass was undertaken (breast, seven ; supraclavicular glands, 
one; sarcoma of tibia, one; sarcoma of thigh, one; carcinoma of calf, one. 
But with very few exceptions such improvement was of short duration; 
occasionally a second,' or even a third irradiation was followed by a certain 
amount of improvement, but as a rule rapid extension occurred until death. 
Even of the eleven cases mentioned above as having undergone surgical 
removal of the mass, the final results dated from the first radium exposure 
were as follows. Breast cases : death occurred in five cases in nine and a 
half, fifteen, fifteen, seventeen and twenty-three months respectively, and 
two cases were lost sight of in good health after eight and sixteen months 
respectively. The sarcoma of tibia case died ten months and that of sarcoma 
of thigh thirty months after the first exposure to radium while the carcinoma 
of calf case was alive and well four years after the first irradiation and 
that of cancerous supraclavicular glands was alive and well six and a quarter 
years after the first irradiation. Of the remaining thirty-three cases in which 
local improvement was recorded after the initial irradiation, twenty-two died 
and six were lost sight of within twelve months of the first radium treat- 
ment, two died within eighteen months, two breast cases and a case of chronic 
adenitis of the neck were alive and well when lost sight of respectively sev- 
enty-five, seventy-six and forty-five months after the first radium treatment. 

(B) Cases considered according to the site of the disease. Breast {thirty- 
seven cases,’ all malignant) . — Of the thirty-seven cases, twenty-seven, or 73 
per cent., either died in hospital or returned to their homes to die. The period 
intervening between the first exposure to the large quantity of radium varied 
between a few days and three years ; in ten cases it was nothing to six months, 
in eleven cases seven to twelve months, in three cases twelve to eighteen 
months and in the three remaining cases death occurred at twenty-three, 
thirty-five and thirty-six months, respectively. The first irradiation was 
separated from death by a mean period of ten months; in this connection it 
may be remembered that the mean duration of untreated cancer of the breast 
from the reputed date of onset to death is approximately thirty-nine months. 
Concerning the remaining ten cases that were lost sight of short notes are 
&iven below. 

(1) Amputation after irradiation: lost sight of eight months after one 
exposure of four and three-quarter hours. Last note: "Recurrences 
in skin and axilla.” 

(2) Recurrence in skin, axilla, supra- and infraclavicular spaces : lost sight 
of nine months after the first of two exposures totalling seven and a 
half hours. Last note: "Extension of disease but health fair.” 
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(3) A single recurrence in skin after operation: lost sight of ten months 
after one exposure of three hours. Last note: “No sign of nodule, 
feels well.” 

(4) Recurrence seven years after operation: lost sight of twelve months 
after one exposure lasting five hours. Last note: “In fair 
general health.” 

(5) Breast, axilla, sternum: lost sight of fifteen months after one exposure 
of four hours. Last note : “Breast growth quiescent.” 

(6) Breast, axillary and supraclavicular glands, eight years’ duration: lost 
sight of sixteen months after two exposures, totalling eight and a half 
hours. Last note : “Growth quiescent, no supraclavicular growth, doing 
her work.” 

(7) Duct carcinoma (operable), amputation six weeks after one exposure 
lasting five hours : lost sight of four years after radium exposure. Last 
note: “In good health.” 

(8) Breast (operable), amputation one month after one exposure lasting 
three and three-quarters hours: lost sight of four and a quarter years 
after radium exposure. Last note: “Apparently well.” 

(9) Recurrences (seven years after operation) in supra- and infraclavicular 
spaces : lost sight of six and a quarter years after one exposure lasting 
five and a half hours. Last note: “No signs of recurrence.” 

(10) Recurrence in supraclavicular space: lost sight of six years and four 
months after the first of two exposures totalling nine and a half hours. 
Last note: “No recurrence detected; in good health.” 

Of these cases Nos. 7, 8, 9 and 10, I think, may fairly be claimed as 
satisfactory though how far the result is to be ascribed to action of the radium 
cannot be determined. 

One case in the group which terminated fatally is of peculiar interest in 
the present connection. Prior to the final admission to hospital the patient 
had suffered from a cancerous ulcer of one breast which healed completely 
under X-ray treatment; on admission she had a similar ulcer in the other 
breast and this under three exposures to the large quantity of radium totalling 
twelve hours improved very considerably, cicatrization taking place around 
the edges. Later the ulcer became indolent and finally the growth extended. 
She died eighteen months after the first exposure. The beneficial effect of 
X-rays and later of gamma rays upon tivo separate cancer masses raises the 
question whether a constitutional condition existed in this patient which 
enabled her to react to irradiation in an unusually favorable manner. It is 
undoubted that of two cases apparently similar the one may react well, the 
other badly, to the same degree of irradiation, so that the existence of a 
constitutional factor in determining the result seems to be possible. 

Tongue and mouth, neck, cesophagus (twenty-six cases, all malignant).— 
Of the twenty-six cases all but one are known to have died from their 
disease. The mean duration of life in the twenty-five cases that died was 
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3.7 months from the first exposure to radium. In seven of the cases there 
was a temporary local improvement, in six there was no recognizable change, 
in eleven a definite change for the worse was recorded. The surviving case 
was that of a man who received one exposure of two hours before partial 
removal of tongue and glands and seventy days later an exposure of two and 
a quarter houi's. He was lost sight of four years and seven months after the 
first exposure; last note: “No recurrence, fairly well.” 

Rectum (six cases, all malignant). — Death occurred in all, on an average 
of 5.6 months after the first exposure to radium. Three of the cases developed 
severe radium burns over the sacrum. Relief of pain was recorded in three 
cases but otherwise no benefit was discernible. 

Skin including lip (seven cases, all malignant). — Six cases died on an 
average of six and a quarter months after the first exposure to radium; 
two of these showed a temporary improvement. The seventh case was that 
of a man with a large fungating carcinoma of the calf. He was lost sight 
of four years after one exposure of five hours which was followed by so great 
a diminution of the growth that it was removed surgically a month later. 

Malignant disease at sites other than those mentioned above (twenty 
cases). — The sites of disease were parotid, four; cervix uteri, two; colon, 
two ; bone, four ; abdomen, chest, prostate, testicle, bladder, stomach, thigh, 
lung, one each. Of the twenty cases seventeen are known to have died and 
with the exception of two cases to which reference is made below the mean 
duration of life after the first exposure was 3.4 months. One case was lost 
sight of nine months after the first exposure: “worse,” one after twelve 
months: “condition unchanged,” and in one the result was entirely doubtful 
owing to absence of record. Four cases showed a temporary diminution 
m size of the growth or other improvement but in the remainder there was 
nothing noteworthy. Two cases that ended fatally were remarkable for their 
length of survival, the first being that of a man with sarcoma of testicle 
who lived three years and two months after one exposure of four and a half 
hours to the large quantity of radium, the other being that of a man with 
^ large sarcoma of thigh who lived two and a half years after four hours’ 
wradiation and subsequent surgical removal of the mass. 

^yniphadenoma, lymphosarcoma, leuko’mic conditions (nine cases). — In 
all the cases in this group there was enlargement of lymphatic glands or 
spleen or both. In one case the result is entirely doubtful owing to lack 
of record. The remaining eight cases died, respectively, three days, ten days, 
fourteen days, four months, four and a half months, seven months, nineteen 
months and forty-two months after the first exposure to the large quantity 
of radium. Two cases are worthy of further remark. 

Case I.— a medical man admitted apparently moribund with pronounced lympho- 
sarcoma of neck and thorax. The first exposure, lasting three hours, was followed by 
S^cat a relief that further exposures of three and a half hours, two and a half hours 
3nd three hours were given over various sites of neck and thorax during the next three 
Sixteen days after admission he left London for his home in Northern Ireland 
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in a very fair condition but two months later, the condition having reverted, he returned 
to London for further radium treatment with the large quantity. Two exposures of 
five and six hours respectively were given within twelve days and again the improve- 
ment was remarkable. Once more he returned home but the condition rapidly became 
worse and he died four months after the first exposure to radium. 

Case II. — Lymphatic leuksemia with enlarged spleen and glands in both groins. In 
this case the changes produced in the numbers of red and of white blood-cells by a single 
exposure lasting five hours over the splenic area were determined daily at 5 p.m. by the 
same skilled observer using the same instruments. They were as follows : 
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On the fourth, fifth and seventh days, it was uncertain whether cells 
should be classed as lymphocytes or large mononuclear cells ; they were smaller 
than_ large mononuclears in earlier specimens but definitely larger and less 
deeply stained than lymphocytes. 

Other conditions {three cases). — Of these cases one with chronic adenitis 
of neck was lost sight of apparently quite well three years and nine months 
after one exposure lasting five and a quarter hours; one with keloid over 
the site of a former mastoid operation was lost sight of, unimproved, thirteen 
months after one exposure lasting three hours, and one suffering from a sub- 
sternal mass of doubtful nature was lost sight of in a worse condition eighteen 
months after the first of three exposures, lasting in all ten and a quarter hours. 

(C 7 ) Comparison between sarcomatous and carcinomatous cases. — For this 
comparison there are available twenty-six cases that were certainly or prob- 
ably sarcomatous and seventy-three cases that were certainly or probably 
carcinomatous. This section may be dismissed shortly for the mean duration 
of life of the twenty-three fatal sarcomatous cases after the first exposure 
was seven and a half months and the mean number of exposures was 1.5, 
while in the fifty-nine fatal carcinomatous cases the corresponding numbers 
were seven and a quarter months and 1.4 exposures. These differences have 
no significance. On the other hand there is no case in the sarcoma group 
parallel to the six cases (four, breast; one, skin of calf; one, tongue) in the 
carcinoma group that were free from growth and in good health at periods 
varying from four to over six years after the first exposure to the large 
quantity of radium and then were lost sight of. 

Discussion. — There can be no doubt concerning the potency of a large 
quantity of radium when used in treatment; the definite and rapid effects 
manifested by the blood, the dermatitis amounting often to’ a severe radium 
burn, the occasional rapid diminution in size of a mass of growth and the 
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vomiting that sometimes follows on the exposure are sufficient evidence of 
the fact. But whether the advantages outweigh the disadvantages is a more 
difficult question. In my opinion there is little doubt. > In spite of the fact 
that the cases used for experiment were mostly in the latest stages, in spite 
of the favorable results noted in a few, I cannot but recall the similar experi- 
ences when radium therapy was in its infancy and only small quantities of 
the element were used. The beneficial results noted in the cases under 
present examination should, I think, be ascribed to radium action as such, 
apart from the quantity used; the large quantity employed and its nearness 
to the patient are, in my opinion, accountable for nothing but the grave 
disadvantages that occurred. Whether use of a large quantity of radium 
at a greater distance and over longer periods, thus approaching more towards 
the modern method of prolonged treatment with radium needles and radon 
seeds, would be efficacious, the present experiments do not indicate. From 
the financial and technical points of view provision of quantities of radium 
sufficient to be useful would be formidable. The falling off in intensity of 
gamma radiation owing to distance and the number of patients to be treated 
are of an order to increase the difficulties enormously. Were there evidence 
from the present investigation that the results of such treatment would be 
outstandingly good, no doubt these difficulties might be overcome; unfor- 
tunately, this is not the case. 
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INTERSTITIAL RADIATION IN METASTATIC CERVICAL 
NODES OF EPIDERMOID CARCINOMA 

By Douglas Quick, M.B, 

OF New York, N. Y. 

FROM TIIE StJEGICAlTsERVICE^OF THE~MEMORlAL HOSPITAL 

In making a general survey of the treatment of metastatic cervical nodes 
of epidermoid carcinoma at The Memorial Hospital, we have been impressed 
by the value of filtered radon implantation in certain of the cases. In view 
of the possibilities of this form of radium application, a brief discussion of 
the experiences to date seems to be in order. 

A summary of the general plan of cervical-node treatment may indicate 
more clearly basis of case selection in group at present under discussion. 

Since 1916 a conservative surgical plan in the treatment of cervical nodes 
in cases of intra-oral cancer, a course decidedly at variance with the generally 
accepted method of routine block dissection, has been followed. The premise 
that metastasis is by embolism rather than by direct permeation of lymphatics 
has been accepted. In the adult types of epidermoid carcinoma, at least, 
involvement of a single node only in the early course of the disease is the rule. 
With the more embryonal types, this may be followed by other nodes in rapid 
succession but if so the metastatic deposits tend to be generalized and not 
necessarily confined to the neck. We believe that up to a certain point at 
least cervical lymph-nodes perfonn a conservative function and hence should 
not be disturbed, if avoidable, particularly in the presence of an active primary 
growth. For these reasons routine dissections, either unilateral or bilateral, 
have not been resorted to. In the earlier course of the work, a complete uni- 
lateral dissection was done in all cases presenting a removable node. These 
dissections have always been done under local ansesthesia, the technic employed 
being as radical as possible and at the completion of the operation, and just 
before closing the wound, radium emanation has been buried at certain of the 
more dangerous points, particularly where the lymphatic paths were severed. 

In the beginning of this work external radiation was ver^f little employed. 
The unfiltered emanation in glass seeds, or, as they have been commonly 
called, “bare tubes,” represented the only source of effective radiation, and it 
was coupled with operative surgery. As external radiation became more 
effective it was employed as a routine procedure in the treatment of all necks 
in intra-oral carcinoma, as a preliminary step in the treatment program. If 
no nodes were palpable, the case was kept under routine observation and no 
other therapeutic measures directed toward the neck. If a metastatic node or 
nodes, technically removable, were present upon admission or appeared sub- 
sequently, a complete dissection was done following the external radiation. 
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If the metastatic mass was inoperable external radiation as a palliative measure 
was continued. 

As technical facilities for X-radiation improved, and with added experi- 
ence in more intensive external radiation dosage, more pronounced effects by- 
way of growth restraint were noted. Certain of the cases showed a much 
more marked effect than others. Investigation, from a histological stand- 
point, of the reasons for this peculiar response to radiation in some cases has 
led to a much clearer understanding of the cellular types of epidermoid car- 
cinoma. Observations on this point by Ewing have led him to apply the 
term “transitional-cell carcinoma” to a rather large group of the cellular 




Fig. I. — Recurrent metastatic neck. Note bulging recurrent mass at angle 
of niandible with skin fixation anteriorly over lower border of jaw. Heavy line 
indicates exposure incision by excision of old scar. 

epidermoids showing a peculiar response to radiation. To a more limited 
group, Regaud and Schmencke have applied the term, “lympho-epithelioma.” 

It is not the purpose of this paper to discuss the histological characteristics 
of these tumors. The purpose is rather to call attention once more to the 
fact that recognition of these radiosensitive tumors as definite clinical entities 
was brought about through first noting their peculiarly favorable response to 
external radiation. Further clinical study shows that while these undifferenti- 
ated growths show a marked local response to radiation they tend to dissemi- 
nate widely. The local process can be dealt with more certainly by radiation 
than by operation and, furthermore, the chance of controlling the disease 
completely by a neck dissection is not great enough to warrant the doing 
of it. Distant extension, once the cervical nodes are involved, is very apt 
to occur. Withdrawal of this group, therefore, from the operative class 
entirely, at once cuts down very considerably the number of neck dissections 
in our service. 
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For several years, radium emanation in the form of a radium emanation 
pack, which contained from 2,000 to 2,500 millicuries of emanation, in full 
-erythema doses at distances of 6 and 10 centimetres was employed as far 
as possible. It is only during the past three and one-half years, however, 
since acquiring the four-gram radium element pack, that we have been able 
really adequately to carry out this external radium irradiation of the neck. 
This has added tremendously to the facility and accuracy of the treatment. 
During the same period there has been marked improvement in the technic of 
X-radiation. Furthermore, the work of Quimby and Pack has suggested 
that the combination of X-radiation and radium, externally, was more advan- 



Fig. 2. — Gold tube radon implantation. Note area of necrosis at lower part of metas- 
tatic mass. 

tageous, quantitatively at least, than the employment of one or the other agent 
alone. Clinical observations on the combined use of the two agents were 
responsible for initiating the experimental work of Quimby and Pack and 
have continued since to substantiate their observations. 

At present, therefore, the lymph-node areas of the neck in every case of 
intra-oral cancer are radiated as promptly as possible after admission to the 
service. Following this initial irradiation of maximum intensity, unilateral 
neck dissections under local ansesthesia are done in cases of adult type epider- 
moid carcinoma presenting clinically involved unilateral nodes with intact 
capsules and in the presence of a primary growth either controlled already or 
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favorable from that standpoint. Bilateral involvement of nodes is considered 
an indication of inoperability. Perforation of the node capsule is an indication 
of inoperability. Dissection is not justifiable even in, an otherwise operable 
neck unless the prospect for cure of the primary growth is a reasonable one. 
It occasionally happens that the patient’s general physical condition, for one 
reason or another, will not permit of a complete unilateral dissection even 
though all local factors would place the case in that class. As previously 
stated, we regard the metastatic nodes of transitional-cell carcinomas, in fact 
all cellular' epidermoids, as being more amenable to radiation therapy than 
to dissection. 

The problem next arises as to how best to handle these various cases where 
dependence must be placed upon radiation in some form. A few of the most 
radiosensitive epidermoid carcinomas may be cleared up completely by exter- 
nal irradiation providing it is of the maximum intensity that the skin will 
stand. Assuming a total treatment interval of a month and preferably, per- 
haps, of a fortnight, not more than 2^4 or 3 erythema doses of radiation — 
whether the most efficient high-voltage X-rays or heavily filtered radium at 
6 to 10 centimetres’ distance, or both — can be delivered to the lymph-node- 
bearing areas of the neck. This may take care of the occasional case of par- 
ticularly radiosensitive character, but beyond this the most that can be hoped 
for at present is a variable degree of growth restraint. 

These gross clinical observations are exactly in accord with the findings 
of Martin and Quiniby in measuring the intensity of radiation in terms of skin 
erythema doses in a large series of intra-oral carcinomas, taking account of 
the radiation intensity both at the primary site and in the involved nodes. 
They have shown that in order to produce complete regression of the adult 
types of epidermoid carcinoma an intensity of 7 to 10 skin erythema doses is 
essential throughout the tumor-bearing area and that with the cellular undif- 
ferentiated epidermoid carcinomas, the minimum essential intensity varies 
from 3 to 5 skin erythema doses. Keeping these facts in mind, the problem 
at once arises as to how best to handle, by way of supplementing the external 
radiation, the varied group of metastatic nodes classed, for one reason or 
another, as inoperable. During the years in which unfiltered emanation was 
used for implantation, attempts were made upon numerous occasions to con- 
trol otherwise inoperable nodes by direct implantation of bare tubes. In a 
very few instances the method was successful, but for the most part it failed 
because of the necrosis which almost invariably followed the use of radiation 
of this quality. 

During the latter part of 1924, Failla made possible the collection of ema- 
nation in gold capillary tubes employing first a wall thickness of 0.2 milli- 
metre of gold and very shortly changing it to 0.3 millimetre. We have had 
the advantage of using these filtered radon tubes for interstitial implantation 
for a full five 3'ears. It is this source of radiation which is now used to sup- 
plement to the desired intensity the radiation of inoperable metastatic cervi- 
cal nodes. 


383 



DOUGLAS QUICK 


Most of the cases treated have been of palliative character. A certain 
number, however, as will be noted from the cases assigned to this form of 
therapy, have, as far as the local process is concerned and viewed from a tech- 
nical standpoint, been locally operable. This affords some basis at least for 
comparison, in a general, way, with dissection. It is the opinion at present 
that this combined method of irradiation, with dependence upon filtered radon 
interstitially for bringing the intensity of radiation up to the desired point, 
offers a possibility for future improvement in the treatment of the metastatic 
cervical nodes of epidermoid carcinoma even though external irradiation 
remains for the most part at a standstill. The trend toward interstitial 
implantation in metastatic nodes has been gradual. The physical disadvan- 



Fig. 3. — Showing necrotic portion of metastatic mass cleaned out preliminary 

to wound closure. 

tages of the old bare tubes have to a large extent been overcome by the present 
0.3 millimetre gold filtered radon tubes. Within reasonable limits, an ade- 
quate quantity of radiation can be delivered for local control of the growth. 
The extremely advanced, bulky metastatic nodes are not in a general way 
suited to treatment by interstitial implantation. As has been shown by Martin 
and Quimby, a point is reached in the size of the mass under consideration 
where the relative efficiency of interstitial implantation within the limits of 
tissue tolerance gives way to external distance irradiation. This is true in 
the very large, bull<y masses of 6 to 10 centimetres or more in diameter, from 
a physical standpoint alone, and furthermore, there are various additional 
for refraining from interstitial implantation in these bulky masses, 
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particulai'ly the factor of blood supply to the tumor mass and the probability 
of a wide zone of 'central necrosis. 

The technical procedure of filtered radon implantation is simple. It is 
done under local anaesthesia and without shock to the patient. While the 
method aims only at- being a form of local treatment, the intensity of the 
radiation is such that it extends far beyond the limits of any possible local 
surgical removal. Through local control of a given node, growth is checked 
and complete or partial bulk regression is brought about. The tumor mass 
as a source of metastatic emboli is eliminated. Pain incident to the increasing 
size of an uncontrolled metastatic process is avoided. The broken down, foul, 
bleeding, fungating tumor masses characteristic of the late stages of uncon- 
trolled metastatic disease in the neck are prevented. In certain of the more 
favorable cases a reasonable chance for complete control of the growth is 
offered. If an individual local metastatic process is controlled by this means, 
and we have pror^en repeatedly that it can be, then the patient’s chance of a 
permanent result is as good as though that same mass had been removed by 
a wide margin at least. In making this statement we are not lending support 
in any sense to the local removal of metastatic nodes or to partial dissections. 
The fact remains, however, that with the clinical course of the more adult 
types of epidermoid carcinoma as it is, namely, single node involvement until 
late in the course of the disease, it is possible that a more limited type of 
removal is adequate. A review of our neck dissections for metastatic epi- 
thelioma of the lip has shown quite conclusively that a submental and sub- 
maxillary dissection gives as good results in the entire series of cases as does 
complete dissection with, of course, much less physical strain on the patient. 

Suitable Types of Coses . — The groups of metastatic cervical nodes coming 
within the range of this combined method of radiation may be enumerated 
as follows; 

1. Adult type of epidermoid carcinomas with perforation of the node 
capsule and infiltration of surrounding structures. 

2. Early involvements of transitional-cell carcinoma. 

3. Metastatic nodes. locally operable, but with advanced unfavorable 
primary growths. 

4. Metastatic nodes, locally operable, but in patients of advanced age or 
in such general physical condition as to render a complete unilateral 
dissection unduly hazardous. 

5. Nodes operable but bilateral. 

6. Recurrent nodes. 

It will be seen from this that all of those cases falling within our interpre- 
tation of cervical-node operability are eliminated. At the other end of the 
scale, the very advanced cases — either in local bulk of an individual metastatic 
process or, as more frequently happens, with generalized involvement of 
nodes — should be eliminated from consideration of treatment by this means. 
Too much stress cannot be laid on the inadvisability of attempting radical 
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measures under such circumstances. The moderate degree of growth restraint 
which might he obtained hy external radiation alone will afford to better 
advantage the small amount of palliative benefit which it is possible to give 
these unfortunate cases. 

Localized masses and, preferably, single nodes, “inoperable” on our basis 
of appraisal are, of course, most favorable for this form of therapy. The 
smaller the masses the more favorable the}'^ are physically as well as clinically. 

Technical Procedure . — In considering the technical procedure, it may be 
well to repeat that external radiation of maximum intensity, that is, of such 
intensity as to deliver two or more skin erythema doses within the lymph- 
node-bearing area, is presupposed in all cases. In some few instances, the 
metastatic nodes are so located that the trochar radon implantation needles 



^ i 

Fig. 4. — Type of immediate closure with drainage below hori.!ontal incision. 

may be inserted directly through the skin and into the node. Such insertion 
is facilitated by simply nicking the skin at one point with a sharp-pointed 
scalpel and through this the several punctures for gold tube implantation may 
be made. In general, however, direct exposure of the node under local anaes- 
thesia is decidedly preferable. Practically any metastatic node in the neck 
can be exposed through an incision a few centimetres in length and extending 
through the platysma. A very limited amount of dissection after reflecting 
the platysma is called for — in fact, the least dissection consistent with adequate 
exposure of the node and immediately adjacent vital structures is preferable. 
Maintenance of the blood supply to the node and adjacent parts is of very 
considerable importance when it comes to withstanding the local effects of 
6, 8, or 10 skin erythema doses of radiation delivered by this implantation. 
The exposure not only lends accuracj'- to the radon implantation but makes 
possible the avoidance of damage to blood-vessels and nerves lying immedi- 
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ately adjacent to the mass or which may be pushed into an abnormal and little- 
expected position by pressure of the growth. 

Direct exposure permits of aspiration of the node for diagnosis after the 
method advanced by Martin and Ellis. Substantiation of the clinical diag- 
nosis by this means is of very considerable importance in some of the cases 
and in our experiences has not been dangerous. In a considerable percentage 
of the cases, the metastatic mass shows some degree of central necrosis and 
if this, at one point or another, approaches the surface, the subsequent course 
of the case is benefited materially b}^ draining out this necrotic debris at the 
time of exposure. The entire area is much less liable to undue inflammatory 
reaction if this is done. 

After the emanation tubes have been implanted, the wound is closed care- 



Fig. s -^Recurrent metastatic node showing Fig 6 — Deeper portion of mass infiltrates 

skin infiltration, central necrosis, and beginning all adjacent structures and along outer surface 
perforation of skin. Dotted line indicates area of mandible. Areas marked x indicate points of 
of skin to be sacrificed. gold tube radon implantation. Central necrotic 

area has been cleaned out 

fully, particular care being taken in the approximation of the platysma and 
of the skin. Provision is made for drainage for the first fort3'--eight hours 
following operation. No danger is experienced with healing of the wound 
from the radiation standpoint if the implantation is properly “timed’’ with 
respect to the external irradiation. If the external dosage has been delivered 
within a brief period — a week — then the exposure and implantation may be 
carried out at once and primar)’- healing obtained before the maximum skin 
reaction has been reached. While exposure and implantation are not pre- 
cluded by an intense local reaction, nevertheless, they are inadvisable if they 
may be avoided. Unless there is some urgent reason for going ahead with 
it. we favor waiting until the maximum intensity of external radiation has 
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been passed. Meticulous care should be given the matter of surgical technic 
at every turn even though the operative procedure is a very small one. If 
infection is avoided, there will be no trouble, under ordinary conditions, with 
wound healing. If primary healing is not obtained, the delay in secondary 
union incident to the intense radiation leaves a very trying wound to deal with 
for several weeks — a daily reminder of initial carelessness. 

In addition to the routine skin preparation, pre-operative painting with 
5 per cent, picric acid solution is preferred to iodine. The latter is too irri- 
tating on a skin which has been subjected recently to heavy external irradia- 
tion. Immediate post-operative dressings of sterile gauze wrung out of 
alcohol seem to have some advantages over plain sterile gauze and after the 
stitches have been removed, on the fourth or fifth day, albolene-soaked gauze 
aids materially in relieving the skin irritation. 

One other factor which calls for particular emphasis, in fact, upon which 
the efficiency of the entire procedure rests, is the intensity of the radiation 
thus delivered by direct implantation. Reference should again be made to 
the dosage intensity calculations of Martin and Quimby wherein the adult 
types of epidermoid carcinoma require a minimum dosage to all parts of the 
tumor-bearing area of 7 to 10 skin erythema doses, while the more radiosensi- 
tive undifferentiated types require at least 3 to 5 skin erythema doses. 

This work of intensity measurements was begun as a study in retrospect 
and later applied to the calculation of doses to be delivered. Our experience 
has been that unless these factors are adhered to as minimum standards in 
selecting the total doses for interstitial implantation, the mass in question will 
not be completely controlled. This method aims at complete local control of 
growth, even though it be but for palliative purposes. Unless, therefore, full 
doses by implantation are employed the principle of the method is obviated. 
Partial control can be obtained by external radiation alone. Unless one 
expects to obtain complete control of a given metastatic mass, then interstitial 
implantation of filtered radon should not be resorted to. 

Hazards of Implantation Technic . — As with any radiation method, there 
are certain dangers and hazards attendant upon the interstitial placement of 
point sources of radon energy of such intensity as those which we ordinarily 
employ in this procedure — 0.3 millimetre gold radon seeds containing 2 milli- 
curies of emanation, or slightly over this amount. We have never experi- 
enced the unpleasantness of puncture of large vessels, although it is probable 
that this would be a very real hazard if blind puncture were done routinely 
through the skin. Direct exposure of the node avoids this and permits also 
of placing the emanation tubes a few millimetres at least from the large ves- 
sels. With masses infiltrating posteriorly over and about the posterior cer- 
vical sensory nen'^es, care must be taken to keep the emanation tubes several 
millimetres, if possible, from the ner^'^es in order to avoid a very unpleasant 
period of pain lasting for several weeks. If this cannot be avoided by this 
manner of tube placement and the case otherwise warrants it, then section of 
the posterior sensory roots of the area in question should he done. 
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Over-radiation of bone, particularly along the lower border of the man- 
dible, is to be avoided if possible and if this is not possible, one must be 
prepared to remove a segment of devitalized bone later. This does not always 
follow' directly, but is more apt than not and should be at least counted upon. 

Intense radiation by implantation in close proximity to the submaxillary 
salivary gland is apt to produce a degree of inflammation in the salivary gland 
which may interfere with its normal drainage and produce, for a transient 
period, a considerable degree of pain. Since the salivary gland is prone to 
low-grade infection of mouth origin, this possibility must always be reckoned 
with and at times drainage provided. Complicating low-grade mixed infection 
must always be reckoned with in -interstitial implantation as in dealing with 
tumor tissue under other circumstances. Avoidance of it by attention to 
every detail of careful surgical technic cannot be emphasized too strongly. 
Once a heavily radiated wound becomes infected and primary healing inter- 



I'lG. ya and b. — ^^Vo^nd only partially closed in order to permit of direct observa- 
tion, possibly further radon implantation, and removal of sequestrum. Open wound 
packed with iodoform gauze and drainage established temporarily below it. 

fered with, it is useless to speculate on where the process will end. In the 
presence of central necrosis of a sizable metastatic node, danger of continued 
breaking down, out of proportion to that which might otherwise be expected, 
is a possibility and under such circumstances a reduction in the total implanta- 
tion dose, at least to the point of minimum safety as indicated b}^ our dosage 
measurements, is much the safer course. The same is true in principle with 
fixation and infiltration of skin over the involved node. Unless the question- 
able area of skin can be sacrificed in making an exposure of the deeper mass, 
it is doubtful whether such skin will withstand the maximum dosage which 
we would advocate otherwise. 

SUMMARY 

Complete control of epidermoid carcinoma, metastatic in the neck, is but 
rarely efifected by external radiation alone. Growth restraint only is the 
expectanc}'. 
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Interstitial implantation of filtered radon is offered as a means of supple- 
menting external radiation in the control of localized metastatic cervical nodes 
of epidermoid carcinoma — nodes inoperable for one reason or another, as 
stated, yet not in all instances technically inoperable. This method, while 
essentially local in character, permits of adequate quantitative radiation of a 
metastatic cervical mass unless it be of unusual proportions. 

The procedure offers a reasonable chance, we believe, for complete control 
of growth in a certain number of metastatic nodes outside the group ordinarily 
adjudged as surgically operable. It offers a maximum degree of palliative 
control in a large group of the more advanced cases with a minimum of 
“damage” — either constitutional or to normal tissues immediately adjacent to 
the tumor-bearing area. 

In view_ of the fact that a localized metastatic mass may be completely 
controlled by this method of irradiation, operative surgery is relieved of the 
necessity for attempting extensive operative procedures in cases where the 
expectancy from such measures is very little indeed. In some, at least, of 
the metastatic necks which may reasonably be classed as surgically operable, 
the method has made so far a very favorable impression and may, with added 
experience, afford a substitute for complete unilateral dissection. 

The importance of avoiding deliberate breaking down of tissue by over- 
dosage of radon seeds is stressed particularly because, once it has occurred, 
especially in the anterior triangle of the neck, the danger of haemorrhage 
from the wound, apart from the several other unhappy possibilities, is very 
considerable. With but few exceptions, the best interests of the patient are 
served by maintenance of an intact skin covering. 

BIBLIOGRAPHY 

Martin, H. E., and Quimb}^ Edith H. ; Calculations of Tissue Dosage in Radiation 
Therapy. Am. J. Roent. and Rad. Then, vol. xxiii. No. 2, p. 173, 1930. 

Quimby, E. H., and Pack, George T. : The Skin Erythema for Combinations of Gamma 
and Roentgen Rays. Radioing}', vol. xiii, p. 306, 1929. 

Failla, G. : The Development of Filtered Radon Implants. Am. J. Roent. and Rad. 
Ther. vol. xvi. No. 6, p. S 07 > 1926. 

Martin, H. E., and Ellis, Mr. Edward : Diagnosis by Puncture and Aspiration. Annals 
OF SuRGEEY, vol. xcii, p. 169. 


390 



EFFECT OF IRRADIATION UPON A MALIGNANT 

THYIMIC TUMOR 

By Lloyd F. Graver, M.D. 

OF New York, N. Y. 

THOM THE SURGICAL SERVICE OF THE MEMORIAL HOSPITAL 

Although there is an extensive literature dealing with tumors of the 
thymus, it is concerned mostly with the pathology and symptoms. Com- 
paratively meagre reports are available of the treatment of choice of such 
tumors, namely irradiation, and particularly lacking are reports that include 
autopsy findings in patients that have been treated by irradiation. 

The case here presented, believed to be one of thymic carcinoma, was 
closely followed for two years and two months. An unusually large amount 
of radiation was employed. Autopsy showed a practically complete disap- 
pearance of the tumor from the primary site and from the adjacent regions 
to which it had extended, evidently a direct result of the heavy irradiation 
of these areas. 

Case. — S. B. (Hospital No. 39159), a single woman of thirty-nine years, came to 
the Memorial Hospital January 23, 1928, complaining chiefly of cough and dyspnoea. 
She stated that she had become ill about one year before. At that time she had sud- 
denly begun to vonut and had noticed a trace of blood in the vomitus. Soon afterward 
she began to cough, and during the j'ear the cough had become more troublesome and 
was accompanied by considerable sputum. She had not observed any blood in the 
sputum. The vomiting had not recurred, but her appetite had become very poor. She 
had become moderately constipated, but had seen no blood in her stools. She had lost 
twenty pounds. 

For four months she had noticed in her breasts a variable degree of induration, 
accompanied by the presence of lumps which seemed to disappear from time to time. 
For six weeks she had had a good deal of difficulty in breathing. 

Her family history was negative. Her past history was negative, with the excep- 
tion of an operation which had been done five years previously for “replacement of a 
displaced tube,” and removal of the appendix. She had had two uterine haemorrhages, 
each lasting a week, before this operation. 

Upon her admission to the clinic, January 23, 1928, she appeared poorly nourished. 
The eyes, ears, nose, teeth and oral mucous membranes were negative. In the oro- 
pharynx a slight dilatation of veins could be seen. 

There was a marked swelling of the superficial veins over the anterior chest wall, 
extending to the supraclavicular spaces and the neck, and to the upper part of the 
abdomen. The th3Toid gland did not seem enlarged, but the trachea was slight!}' dis- 
placed to the left. The examination of the heart seemed negative. There was a marked 
increase in the width of the mediastinal dulness anteriorly, and in the degree of dulness. 
At the base of the right lung anteriorlj', a pleural friction rub was heard; while at the 
base of the left lung the signs seemed to indicate the presence of a small amount of fluid. 

In the abdomen, in addition to the engorgement of the veins of the upper half, there 
was in the right upper quadrant a feeling of fulness and resistance to palpation, suggest- 
ing an enlargement of the liver, although the liver’s edge could not be felt. 
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Pelvic examination was negative. 

The blood count gave practically normal findings, as follows: Haemoglobin 8o per 
cent., red blood corpuscles 4,480,000; white blood cells 8,800; polymorphonuclear cells 
70 per cent.; large lymphocytes 6 per cent.; small lymphocytes 16 per cent.; transitional 
cells 4 per cent., eosinophile cells 4 per cent. 

The rdntgenogram of the chest (Fig. i) showed a large, centrally located media- 
stinal mass, together with some thickened pleura and fluid at both bases. 

A provisional clinical diagnosis was made of either thymoma or mediastinal 
lymphosarcoma. 

Treatment . — The patient’s chest was irradiated by means of high-voltage Rdntgen- 
rays, the radium emanation and radium packs as follows: 



Fig. I. — On admission January 23, 1928; showing Fig 2. — A little over four months after ad- 

large mediastinal mass. mission, showing marked regression of mediastinal 

mass. There is evidence of thickened pleura and 
fluid at both bases 


High-Voltage Ronlgen Ra^s 




Time 

Kilovolts 

Milli- 

Distance 



Date 

Area 

(min.) 

(peak) 

amperes 

(cm.) 


Filter 

1/26/28 

Right chest anteriorly . . . 

10 

185 

30 

50 

0 

3 

5 mm. Cu 
mm. A1 

00 

00 

Right chest posteriorly 

10 

185 

30 

50 

0 

3 

5 mm. Cu 
mm. A1 

00 

Left chest posteriorly ... . 

10 

185 

30 

50 

0 

3 

5 mm. Cu 
mm. A1 

2/ 3/28 

Left chest anteriorly. 

10 

185 

30 

50 

0 

3 

5 mm. Cu 
mm. A1 

2/ 6/28 

Right chest laterally 

10 

185 

30 

50 

0 

3 

5 mm. Cu 
mm. A1 

2/ 8/28 

Left chest laterally 

10 

185 

30 

50 

0. 

3 

.5 mm. Cu 
mm. A1 

6/23/28 

Mediastinum anteriorly 

7 

185 

30 

50 

0 

3 

5 mm. Cu 
mm. A1 

6/28/28 

Mediastinum posteriorly. 

7 

185 

30 

50 

0 

3 

5 mm. Cu 
mm. A1 
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Time 

Kilovolts 

Milli- 

Distance 


Date 

Area 

(min.) 

(peak) 

amperes 

(cm.) 

Filter 

7/ 2/28 Mediastinum anteriorl}'' . . . . 

7 

185 

30 

50 

0.5 mm. Cu 
3 mm. A 1 

7/ 5/28 ] 

Mediastinum posteriorly. .. . 7 185 

Radium Emanation Pack 

Millicurie 

30 50 

Distance 

0.5 mm. Cu 
3 mm. A 1 

Date 

Area 

hours 

(cm.) 

Filter 

9/19/28 

Mediastinum anteriorlj’’ . . . 

10 

,000 

10 


2 mm. brass 

9/20/28 

Mediastinum anteriorly 10,000 

High-Voltage Rontgen Rays 

Time Kilovolts 

10 

Milli- 

Distance 

2 mm. brass 

Date 

Area 

(min.) 

(peak) 

amperes 

(cm.) 

Filter 

12/15/28 

Right lower chest anteriorlj'- 

4-5 

175 

30 

30 

0.5 mm. Cu 
3 mm. A 1 

12/19/28 

Right lower chest posteriorly 

10 

185 

30 

50 

0.5 mm. Cu 
3 mm. A 1 

3/ 9/29 

Right lower chest anteriorly, 
including lower mediasti- 
num 

10 

185 

30 

50 

0 . 5 mm. Cu 
3 mm. A 1 

4/12/29 

Right supraclavicular, di- 
rected toward mediastinum 

II 

185 

30 

50 

0.5 mm. Cu 
3 mm. A 1 

4/26/29 

Left supraclavicular, directed 
toward mediastinum 

II 

185 

30 

50 

0.5 mm. Cu 
3 mm. A 1 

5/ 7/29 

Mediastinum anteriorly, 
lower one-half 

10 

175 

30 

50 

0 . 5 mm. Cu 
3 mm. A 1 

5/10/29 

Right lower chest, antero- 
laterally 

10 

175 

30 

50 

0.5 mm. Cu 
3 mm. A 1 

7/29/29 

Right chest anteriorly, mid- 
dle third, obliquely toward 
mediastinum 

10 

175 

30 

50 

0.5 mm. Cu 
3 mm. A 1 

8/ 2/29 

Right chest posteriorly, mid- 
dle third, obliquely toward 
mediastinum 

10 

175 

30 

50 

0 . 5 mm. Cu 
3 mm. A 1 

8/ 6/29 

Left chest posteriorly, mid- 
dle third, obliquely toward 
mediastinum 

10 

175 

30 

50 

0.5 mm. Cu 
3 mm. A 1 

8/ 9/29 

Left chest anteriorly, mid- 
dle third, obliquely toward 
mediastinum 

10 

175 

30 

50 

0.5 mm. Cu 
3 mm. A 1 

10/22/29 

Mediastinum anteriorly .... 

10 

185 

30 

50 

0.5 mm. Cu 
3 mm. A 1 

10/25/29 

Right lower chest anteriorly 

10 

185 

30 

50 

0.5 mm. Cu 
3 mm. A 1 

10/29/29 

Right lower chest posteriorly 

10 

185 

30 

50 

0.5 mm. Cu 
3 mm. A 1 

n/23/29 

Right lower chest laterally. . 

10 

185 

30 

50 

0.5 mm. Cu 
3 mm. AI 

11/27/29 

Left supraclavicular space . . 

10 

185 

30 

50 

0.5 mm. Cu 
3 mm. Al 
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Date 
1/3 1/30 

2/ 1/30 

2/ 2/30 

2/ 3/30 

2/ 4/30 

2/ 5/30 

2/ 5/30 

2/ 7/30 

2/ 8/30 

2/ 8/30 

2/10/30 

2/13/30 

2/14/30 

2/14/30 


Radium Pack 


Area 

Right chest anteriorly 

Right chest anteriorly 

Right chest laterally 

Right chest posteriori}' .... 

Right chest anteriorly 

Right chest anteriorly 

Right chest laterally 

Right chest posteriorly. . . . 

Right chest laterally 

Right chest anteriorly 

Right chest laterally 

Right chest posteriorly. . . . 

Right chest laterally 

Right chest posteriorly. . . . 


Milligram 

Distance 


hours 

(cm.) 

Filter 

8,000 

10 

0.35 mm. Pb 

1 .50 mm. brass 

4.000 

10 

0.35 mm. Pb 

1 .50 mm. brass 

7.000 

10 

0.35 mm. Pb 

1 .50 mm. brass 

4,000 

10 

0.35 mm. Pb 

1 . 5 mm. brass 

7,000 

10 

0.35 mm. Pb 

1 . 5 mm. brass 

1 ,000 

10 

0.35 mm. Pb 

1 .5 mm, brass 

7,000 

10 

6.35 mm, Pb 

1 .5 mm. brass 

8,000 

10 

0.35 mm. Pb 

1 .5 mm. brass 

1 ,000 

10 

0.35 mm. Pb 

1 .5 mm. brass 

5,000 

10 

0.35 mm. Pb 

1 .5 mm. brass 

8,000 

10 

0.35 mm. Pb 

1 .5 mm. brass 

6,000 

10 

0.35 mm. Pb 

1 .5 mm. brass 

2 ,000 

10 

0,35 mm. Pb 

1 .5 mm. brass 

5,000 

10 

0.35 mm. Pb 

1.5 mm. brass ' 


Course . — Within a month following the first series of rontgen treatments, a marked 
regression of the mediastinal mass took place, accompanied by a marked decrease of all 
symptoms and a gain in weight. The dyspnoea disappeared and there was very little 
cough. The dulness over the mediastinum .decreased considerably in extent, but over 
the lower half of the sternum the percussion note remained definitely flat. The ront- 
genogram (Fig. 2) still indicated some thickening of the pleura and the presence of 
fluid at both bases. 

Three months later, in June, 1928, the dilatation of the veins over the chest wall 
and neck had disappeared. 

The second series of treatments given during June and July, 1928, was not followed 
by further inprovement. In fact, the cough recurred, and in August, 1928, the film 
of the chest indicated some extension of the mass into the right lung. At this time the 
blood count showed moderate an?emia and some leucopenia, possibly the result of the 
irradiation. Clinically it was soon found that the mediastinal dulness was more marked, 
and that above the left clavicle there was a definite mass of moderate!}' enlarged, firm, 
discrete nodes. 

Because of these findings, further irradiation was indicated. This time, September 
19 and 20, 1928, the radium emanation pack was used because the second cycle of 
Rdntgen-rays had failed to give relief and it was hoped that the tumor would respond 
better to radium. While some relief did follow the use of the emanation pack over the 
mediastinum anteriorly it was of short duration. * Dyspnoea and cough soon became 
troublesome again. 
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In November, 1928, examination of the chest showed marked decrease of breath 
sounds over a zone about 10 centimetres in width around the front and side of the right 
lung at the base, continuous with the area of dulness over the lower half of the 
sternum. From that time this area of decreased breath sounds persisted practically 
unchanged. Over this region the percussion note later became dull and this sign also 
persisted. These findings corresponded with a gradual extension into the right lung 
as shown by rontgenograms. 

During 1929, the patient’s condition seemed to change but little. Pain, cough and 
dyspnoea, while persisting to a moderate degree, did not prevent the patient from con- 
tinuing to work daily as a stenographer. In April 1929, an enlarged node in the inner 
part of the right supraclavicular fossa was found. It regressed almost completely fol- 
lowing treatment with high-voltage Rontgen-rays. Altogether during 1929 fourteen 
rontgen treatments were given, mostly about the right lower chest and mediastinum. 
The patient bore these treatments well. She suffered comparatively little radiation 
sickness and usually had some symptomatic relief, which was, however, only temporary. 

In January, 1930. her symptoms all increased to such a degree that she was com- 
pelled to give up work and take to bed. At this time she began to have considerable 
hsemoptysis. The nodes in the inner part of each supraclavicular space again became 
enlarged and firm, and for the first time a definitely involved node was found in the 
right axilla, 1.5 centimetre in diameter. The prognosis seemed hopeless for any further 
palliation, considering the amount of radiation that had already been used. Moreover 
the exquisite tenderness of the lowermost ribs in the right side, in the area which had 
been so heavily irradiated, raised a question of radiation osteitis. However, the severity 
of her symptoms demanded another attempt at palliation. Accordingly she was ad- 
mitted to the hospital. This time. January 31 to February 14, 1930, the radium element 
pack was used over the right chest, over various areas, mostly directed toward the 
mediastinum. A total of 73,000 milligram hours at 10 centimetres was given. During 
the course of treatment definite improvement could be seen. The h?emoptysis practically 
ceased and both pain and dyspnoea lessened considerably. The tenderness of the ribs, 
however, persisted, but later diminished somewhat following the patient’s return to 
her home. 

The enlarged nodes in the supraclavicular spaces and in the right axilla almost 
disappeared, and some defin'te clearing of the shadow in the right lung was found on 
the rontgen film but the dulness and diminished breath sounds previously noted over 
the lower mediastinum anteriorly and over the right lower chest persisted. In addition 
a few sonorous rales were heard (March 10, 1930) over the base of the left lung 
posteriorly. 

About March 20, 1930, following the exertion of taking a bath, there was a rather 
sudden increase of pain and dyspnoea and two days later, March 22, 1930, she died. 

■Aiifof)sy.~(Done by Dr. F. W. Stewart forty-eight hours after death.) The body, 
which had been embalmed, was that of a well-developed and well -nourished adult female. 
There was moderately excessive development of hair in the axilla: and on the upper lip. 
The pubic hair showed normal distribution. No oedema was seen. No superficial lymph- 
nodes were palpable. Both breasts were lumpj', and on section showed a diffuse fibrous 
and cystic mastitis with large cysts, some containing thick fluid. The skin over the 
right chest wall anteriorly was deeplj' bronzed. 

Thorax . — Both pleura were adherent. The tissues in the region of the thymus and 
the anterior pericardium were thickened and fibrotic, but no gross tumor could be found. 
The left lung was separated from the chest wall with difficulty. Its pleura was thick- 
ened. Its lower lobe appeared to show a partial diffuse consolidation, somewhat obscured 
by the changes resulting from the embalming. At the base of the left lung toward the 
periphery was a small semi-necrotic tumor nodule. In the right lung anteriorly was a 
large empty cavity (Fig. 3) 8 by 6 by 6 centimetres. Its long axis lay longitudinally. 
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It extended from near the mediastinum almost to the lateral chest wall. Its walls 
were hard, fibrous and trabeculated, and contained a very few small nodules, apparently 
residual tumor tissue. A few trabecul?e containing blood-vessels crossed the cavity. 
The bronchial nodes were large and one contained a semi-necrotic tumor nodule. The 
bronchi contained faintly }'ellowish mucus. 

The heart was normal. The spleen was slightly enlarged ; its markings could not be 
seen clearly because of the changes caused by embalming. The liver and pancreas 
seemed normal. Jhe right adrenal contained a small diffuse metastasis to the medulla 
The left adrenal was cystic in the centre. The gastro-intestinal tract seemed normal. 
The lymph-nodes about the coeliac axis were enlarged and hard and showed foci of 



t ' 


Fig 3 — Large cavity in right lung 

necrosis. The kidneys were negative. The ovaries were fibrosed and atrophied. The 
bladder and uterus seemed negative externally and were not sectioned. 

Anatomical Diagnosis . — Margnant tumor of undetermined origin ; probably thymoma 
Metastases to lungs, bronchial and aortic abdominal lymph-nodes and to right adrenal. 
Pneumonia, fibrous pleuritis, fibrosis of thymic and anterior pericardial regions, atrophy 
of ovaries, chronic cystic mastitis, enlargement of spleen. 

lilicroscopic Diagnosis . — (Fig. 4.) Doctor James Ewing’s report was as follows: 
“The structure of the tumor is best preserved in the abdominal lymph nodes, where the 
effects of radiation were less pronounced. Here the sections show a highly malignant 
tumor process, presenting large round and polyhedral cells, with large hyperchromatic 
nuclei. There are occasional very large giant cells, klitotic figures are rather numerous. 
Many of the areas show many lymphocytes, and here the process suggests a granuloma 
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with sarcomatous changes. In most areas the tumor tissue is composed exclusively of 
large pobdiedral or round cells, and here the process resembles carcinoma. The diagnosis 
seems to be a primary malignant tumor of the thymus arising from the reticulum cells. 
Since these cells are of epithelial derivation the tumor may be called a thymic carcinoma, 
but since there are many lymphocytes accompanying the process, it is possible that the 
disease began as a thymic granuloma, which assumed more malignant properties in its 
later course.” 

SUMMARY 

A case is presented originally having definite evidence of a large 
mediastinal mass believed to be a malignant thymic tumor, probably car- 



Fig. 4. — Microphotograph of section from an abdominal node. 


cinoma, in ndrich treatment resulted in the complete disappearance of all 
evidence of tumor at the primary site, and in which at autopsy a large cavity 
with healed walls was found in the right lung anteriorly near the mediastinum. 
It is believed that this cavity had been the seat of tumor tissue which disap- 
peared as a result of the heavy irradiation with both radium and Rdntgen- 
rays. Various small scattered metastases were found in the bronchial lymph- 
nodes, the left lung, the right adrenal gland and the aortic abdominal nodes, of 
which all except the bronchial nodes lay outside of the area that was irradiated. 
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RESULTS IN THE RONTGEN-RAY THERAPY 
OP GIANT-CELL TUMORS OF BONE 

By Ralph E. Herendeen, M.D. 

OF New York City 

At a meeting of the Eastern Section of the American Rontgen-ray Society 
in January, 1924, the writer read a paper dealing with the effects of Rontgen 
rays on giant-cell tumors of bone. This article recorded, for the first time, 
some observations indicating that not only could a majority of them be cured, 
but in many instances this method was superior to the standard surgical 
methods of treatment. 

It has been suggested that this work be reviewed with the object of com- 
paring the statements made at that time, now more than six years ago, with 
the information available to date on the present status of those cases. 

The majority of the patients studied in presenting that report had been 
under treatment and observation for three or four years. Several had gone 
one or two years, and a few about five years, so that a report at this time on 
the status of those cases, all of which have now gone more than five years 
since the first treatment, should be of interest in determining the value of 
X-ray therapy in giant-cell tumors of bone. 

The tumors studied which formed the basis for that report were of great 
variety and location, and although most of them were undoubtedly true 
benign giant-cell tumors, it may be that in some instances the biopsy findings, 
along with the clinical history, physical and rontgenographic findings, and 
course of the disease after treatment, justify a diagnosis of giant-cell sar- 
comA, or malignant giant-cell tumor, an expression used lately in some 
of the reports coming from the Pathological Laboratory of the Memo- 
rial Hospital. 

The term “giant-cell sarcoma,” which was left out of the classification 
of bone tumors adopted by the Committee of the College of Surgeons for 
the Registry of Bone Tumors, might have been left in, without seriously 
impairing the value of this new classification or terminology for bone tumors. 

It might be well at this point to state that at times there does appear to be a 
tumor which possesses some of the rontgenographic and histological fea- 
tures of benign giant-cell tumors, but potentially malignant as shown by 
subsequent developments. 

Stone and Ewing report the occurrence of a giant-cell tumor in the head 
of a tibia in a male aged nineteen, which, later after curettage, recurrence, 
and subsequent ineffectual attempts to control the disease, became transformed 
into a malignant, metastasizing tumor, which caused the death of the patient 
in spite of an amputation performed before there was any evidence of 
metastasis to the lungs. 
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It is believed that a larger percentage of giant-cell tumors recur after 
curettage than is commonly supposed. From our experience at the Memorial 
Hospital it is estimated that about 25 per cent, of all giant-cell tumors recur 
after curettage. Out of this number a large percentage are giant-cell tumors 
of the head of the tibia, and in most instances where a malignant transforma- 
tion developed subsequently, the tumor occurred in the head of a tibia. Just 
why such an unduly large number of these cases occur in this location has not 
been explained. It appears, therefore, that the surgical treatment of giant- 
cell tumors in this location should be altered from the standard procedure of 
simple curettage and swabbing out of the cavity with carbolic acid or zinc 
chloride. Adequate pre-operative radiation and the use of a heavy bone 
transplant might lead to fewer recurrences here and more prompt callus 
production. 

There probably is no other single factor of greater clinical significance 
in the differential diagnosis of giant-cell tumors than the location. Codman 
states that one of the requisite factors in diagnosing giant-cell tumors of the 
long bones is the presence of the tumor in the end of the bone or epiphysis, 
and not in the diaphysis or shaft. The tumor, he states, must be in, or extend 
into the epiphysis, or well into the end of the bone. This dictum is not 
accepted by all observers, and should be qualified when an epiphyseal line is 
present and the tumor may be in the shaft. An example is demonstrated 
in Case III. 

In those instances where the tumor occurs in an unusual location, regard- 
less of the fact that the history and radiographs are characteristic, it seems 
wise to exercise considerable care before the tumor is definitely classified as 
a benign giant-cell tumor. 

It seems that mechanical pressure determines to some extent the amount 
of growth restraint and the degree of malignancy. Tumors that are firmly 
encapsulated or surrounded by dense, unyielding structures may remain rela- 
tively benign from a clinical standpoint for a long time though potentially 
malignant from a histological viewpoint. In this respect, the location of a 
giant-cell tumor is an important consideration in the prognosis and treatment. 

Case I illustrates some of the above points : This case was so characteristic 
of a giant-cell tumor from the routgenographic standpoint that Kolodny cites 
It as a typical example, but it will be noted that the location is an unusual 
one for a giant-cell tumor. Two years after this patient’s first visit to the 
Memorial Hospital, and approximately a year after the film was obtained 
which was shown by Kolodn)'’ in his article, another tumor, apparently 
metastatic from the primary growth in the distal end of the humerus, developed 
m the ascending ramus of the right inferior maxilla. Although multiple 
giant-cell tumors do not occur, the appearance of this growth two years after 
the first tumor appeared in the humerus, makes this conclusion hardly tenable. 

Furthermore, the character and location of the subsequent growths 
strongly indicate that the primary tumor, if a giant-cell tumor, deserves the 
diagnosis of giant-cell sarcoma. 


399 



RALPH E. HERENDEEN 


Case I.— Woman, aged sixty-five years, was admitted to the Memorial Hospital in 
October, 1924. She stated that about six months previously she began having pain in 



Fig. I. — Case 1. Before rontgen therapy. 



Fig. 2. — Case I. After rontgen therapy. 

the right arm and elbow. No history of an injury was elicited. The pain here was fol- 
lowed by swelling which increased rather rapidly. The pain increased in severity and 
the entire elbow and lower one-half of the humerus, including the forearm and hand. 
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finallj’ became markedly swollen and tender. During this period she was treated by her 
family physician for rheumatism and neuritis. As it became apparent, however, that 



Fig. 3. — Case I. Five year result. 


^ . \ 



Fig. 4, — Case I. Showing destruction in ascending ramus. 

the patient was not improving,, she was referred to Doctor Ewing who referred her to 
the Memorial Hospital. 

26 
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A film made here on her first visit (Fig. i) showed a destructive process involving 
the lower end of the humerus. It appeared to be medullary in origin but of rather rapid 
growth, dilating the medullary portion of the bone, infiltrating the cortex, and extending 
out about it into the surrounding soft parts. The tumor responded readily to Rdntgen-ray 
therapy. The pain diminished rapid!}', the swelling subsided in the hand, forearm, and 
arm, then more slowly at the elbow. Films made from time to time reveal (Figs. 
2 and 3) definite evidence of bone regeneration. ■ Tenderness and pain finally disap- 
peared and the patient was able to use her hand, wrist, and her elbow to a certain extent. 
Later on the function at the elbow improved to such an extent that limitation in motion 
was perhaps only 30 per cent, of normal. This condition continued for about two years 
when suddenl}' the patient began experiencing pain in the right side of the face. This 
was accompanied by tenderness and swelling over the ascending ramus of the right 
inferior maxilla. A film (Fig. 4) was obtained which showed a large, clean-cut area of 
bone destruction in the mid-portion of the ascending ramus. A moderately heavy dose of 
Rontgen-rays was applied here with a very prompt response. 

The pain and swelling promptly disappeared and there has been no recurrence here 
or in the elbow, but subsequent to the appearance of this second tumor, during the past 
four years, others have appeared approximately from four to eight months apart. One 
appeared in the right occipital region, another in the sternum, another in the upper end 
of the left humerus, one in the lower end of the right tibia, and recently, the last to appear, 
over the sternal end of the right clavicle, and each of these tumors on treatment disap- 
peared promptly and did not recur. 

Each of the subsequent tumors developed in a new site. Except for the short periods 
during the development and treatment of the tumors the patient has been well, up and 
around, and able to attend to a certain amount of her household duties. 

The case is reported (i) because it illustrates an unusual type of giant-cell tumor 
which we believe should be classified as giant-cell sarcoma or malignant giant-cell tumor, 
and (2) the palliative value of Rontgen therapy. 

That a considerable percentage of error in Rontgen-ray diagnosis of giant- 
cell tumors occurs is not denied, but routine biopsy to establish the diagnosis, 
when the clinical history, physical and rbntgenographic findings are character- 
istic, is not only unnecessary, but may lead to infection, dissemination of 
tumor cells, acceleration of the growth by breaking down the mechanical 
barrier about it; and furthermore, it not uncommonly happens that when 
a positive diagnosis is difficult without a section, the report of microscopical 
findings is as uncertain as the rontgenographic. Also if Rontgen therapy is 
subsequently employed, the repair process may be hindered and delayed, more 
deformity may result, and the end-result may not be so satisfactory as if no 
incision had been made. 

The most common sites for benign giant-cell tumors of the bones are 
found in the ends of the bones, at the knee-joints, and at the distal ends of 
the radii ; but we have seen them in the skull, spine, ribs, pelvis and os calcis, 
as well as in either end of all of the long bones of the extremities. 

The typical rontgenographic features of giant-cell tumors are usually so 
characteristic as to need little comment. An excellent example is to be found 
in Case II (Figs. 5, 6 and 7). 

Case II.— l^fan, aged twenty-eight years, first began to experience pain in the left 
knee, especially after walking. This persisted and gradually became worse so that the 
patient was unable to walk without a limp. About July, 1922, he was given ultraviolet 
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ray treatment by his physician who thought the condition was rheumatic. Later tlie 
patient noticed a swelling at the site of the pain. This increased in size, and the pain 
persisted. The patient was finally referred to the Memorial Hospital where he reported 
in March, 1923. The films reveal classical features of a giant-cell tumor The first 
Rbntgen-ray treatments were followed by some reaction as the dose was fairly heavy. 
The pain and aching diminished and the tumor became firm on palpation. Films made 
later on reveal evidence of beginning ossification. 

At the present time the tumor is entirely healed, bony hard. The patient has no 
symptoms, walks without a limp, and there is no impairment in function of the knee. 
This is a seven-year cure. 





Fig 8. — Case III. Before 
Rontgen-raj treatment. (Anterior 
\ iew ) 



{ > ", 



Fig 9 — Case III. 

Rontgen ray treatment, 
view.) 



Before Fig 10 — Case III 

(Lateral Three months after last 
X ray treatment 
(Lateral view.) 



The tumor occurs in an end of a long bone. It is medullary in origin 
and symmetrical in growth, dilating equally in all directions the medullary 
portion of the bone, and thinning out the cortex. A characteristic trabeculated 
appearance is present. The tumor does not extend for any distance through 
the medullary cavity, and does not extend along the cortex destroying it, and 
docs not infiltrate the soft parts, producing bony growth as noted in osteogenic 
sarcomas or endothelial myelomas. 


Case III. — Boj', aged eleven years, referred in July, 1925, from the Brooklyn Hos- 
pital, with the history that in November, 1923, he sprained the left wrist. Two months 
later he again injured the left forearm. Two months later the wrist began to pain and 
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a swelling was noted over the lower end of the radius. A physician was consulted who 
treated it with massage and put the forearm in a splint for three weeks. In April, 1924, 
a biopsy was done and soon afterward an operation was performed which consisted of 
curettage, cauterization and insertion of a substantial bone transplant. Three months 
later the wrist began to pain and later an enlargement was noted. This persisted off 
and on for several months, then began to increase. The patient consulted a physician 
at the Brooklyn Hospital and from there he was referred to the Memorial Hospital for 
Rdntgen-ray treatment. 

The examination here disclosed a tumor mass in the lower third of the left forearm 



Fig. II. — Case IV. Before Rontgen therapy. Fig. 12. — Case IV. Five years after Rontgen 

therapy. 

about three times the size of the opposite or normal wrist. The Rdntgen-ray films 
obtained reveal the location, size, and extent of the recurrence. They also show that 
the bone graft has been completely destroyed. Rdntgen-ray therapy was started and 
only four treatments were given — two in October and two in December. Each exposure 
was a suberjthema dose. No reaction was obtained and instead there was a continual 
decrease in the size of the tumor which, by the first of January, 1925, or three months 
after the patient’s first visit here, was so marked that it was decided to discontinue treat- 
ments, keep the patient under observation, and obtain films from time to time. These 
demonstrate the effect of radiation and the effort at bone regeneration. 

This case demonstrates several of the statements made above : First, that 
giant-cell tumors occur in the shaft Avhen an epiphyseal line is present, and 
not in the epiphysis as stated by Codman, but perhaps of greater importance 
IS the demonstration of superiority of radiation over surgery in the treat- 
ment of giant-cell tumors located here. Those who have seen the surgical 
results of treatment of giant-cell tumors here in the lower end of the radius 
are impressed first by the large number of recurrent tumors after curettage, 
and secondly, by the marked deformity resulting from subsequent curette- 
ments and by the large number of cases which finally require resection and 
bone transplant. In many instances, although the patient is cured of the 
tumor, a marked deformity of the wrist-joint results and the function of the 

405 


RALPH E. HERENDEEN 


wrist and hand markedly impaired. It is felt that although failures in 
the Rontgen therapy of the giant-cell tumors in this location have been 
reported, these cases should all be treated by Rontgen-ray therapy first before 
an operation is resorted to. The only recurrence of a gaint-cell tumor after 
radiation in our series of cases was a tumor which occurred in the lower end 
of the radius. The recurrence, however, was treated successfully, and the 
patient has now gone five years since the recurrence was treated, with no 
evidence of the disease at the present time, and a good functional result at 
the wrist (Figs. 7, 8 and 9). 

Case IV. — Boy, aged five years, admitted to the Memorial Hospital from the New 
York Orthopedic Dispensary and Hospital in November, 1924 with the history that 
about two and one-half years previously he was seized with pain in the left heel. Some 
swelling was noted and the foot and ankle were put in a plaster case for three months. 
The condition continued to get worse, and the leg was then put into a brace. This, 
however, did not improve conditions and the patient was referred here where X-ray 
films were made. These revealed extensive destruction of the os calcis. The heel had 
so enlarged that it was approximately the size of a large orange, extremely tender, the 
skin tight and reddened.' The patient could not walk. The destruction was so extensive 
that it was difficult to feel sure as to the nature of the process. It was believed that even 
though the tumor were of a benign nature, or a giant-cell tumor, if Rontgen therapy 
succeeded in controlling the growth the deformity of the foot would be so great that it 
would probably be useless as a weight-bearing structure. 

The patient’s mother was advised to submit the child to an amputation. This she 
refused to do and insisted that Rontgen therapy be tried. The response to the first two 
treatments was prompt and satisfactory. There was first relief from pain; next, a pro- 
gressive but slow diminution in size of the tumor was noted ; it became firm to touch 
and the tenderness disappeared. (Figs, ir and 12.) At the present time the patient 
walks without any difficulty. He is able to stamp his foot down on the pavement without 
pain and it is believed that by the time he reaches manhood, through the normal growth 
of the foot, the comparative deformity- will be very little. This is a si.x-year cure. 

Case V. — Man, aged twenty-two years, came to the Memorial Hospital in May, 1920. 
In July, 1918 he fell and twisted his leg which caused a great deal of pain in the left hip. 
He was not able to be up and about for a week. Since that time he has had several 
similar injuries, all of which, although some of them have been slight, caused a great 
deal of pain and some disability. The aching finally became fairly constant, and was 
especially severe after hard work, heavy exercise, and walking. It was impossible for 
him to sit long with comfort, and he was unable to sleep on his left side. Finally he 
noticed definite enlargement of the left hip. 

Examination revealed a rather smooth, regular enlargement of the ramus of the left 
ischium, and on rectal palpation a definite bulging through into the pelvis was palpated. 
The filnrs of the pelvis made on his first visit reveal evidence of a diffuse destructive 
process, apparenth' medullary in origin, involving the ischium and e.xtending up into the 
ilium back of the acetabulum, where it bulged through into the pelvis. A faint line is 
noted here, indicating its extent in this direction. 

Although this tumor was classified as a giant-cell tumor, the film shows a destructive 
ability not ordinarily possessed by the benign giant-cell tumors. If this tumor were 
located in the shaft of a long bone it would probably be classified as an endothelial mye- 
loma or a Ewing’s tumor. 

The first two Rdntgen-ray treatments were followed by a gradual relief from pain. 
The swelling slowly subsided, and the subsequent films showed a beginning and a pro- 
gressive effort at bone regeneration. The patient was able to return to his occupation 
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within six months, and has continued at work since that time He lias no limp and no 
limitation in motion at the hip-joint. The films show that the tumor has become densely 
ossified. This is a ten-year cure and demonstrates the usefulness of Rontgen therapy in 
inoperable bone tumors, inoperable from the standpoint of location and extent (Figs 
13 and 14)- 

Case VI — Man, aged thirty-seven 3'ears, was referred to the Memorial Hospital 
Mareh 27, 1924, from the Islary Immaculate Hospital in Jamaica, New York, with the 
history that in July, 1920, he fell and struck the right knee. He was off duty for three 
weeks. Two to three years later he again injured the knee and was off two weeks In 



- Fig 15 — Case VI Before Rontgen therapy. Fig 16 — Case VI After Rontgen therapj 
(Anterior view ) (Anterior view ) 

February, 1924, he wrenched the knee while working and since that time has been unable 
to return to duty At the Memorial Hospital films which were made revealed a destruc- 
tive process in the lower end of the femur (Fig. 15)- It extends down to the joint 
surface of the condjdes, is approximateb’’ the size of an orange, and only a small portion 
of normal bone remains in the distal end of the femur along the inner side of the cortex 
above the inner condjde. 

Rontgen-ray therapy was followed by relief from pain; the soft-parts swelling 
slowly subsided: the tumor became firm on palpation and the X-ray films made later 
(Fig. 16) from time to time demonstrate a continuous effort at bone regeneration 

This case illustrates the results obtainable in the treatment of giant-cell tumors of 
the lower end of the femur. It is a six-jear cure. Attention should be directed cspeciallj' 
to the function of the knee-joint. It will be seen that the joint space is normal in width 
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and contour and that no deformity here or in the distal end of the femur has occurred. 
There is no limitation in motion and the man is working at the present time — occupa- 
tion, boilermaker. 

Case VII. — Alan, aged twenty-four years. No trauma in history. The trouble began 
with pain and aching at the knee, which became quite severe, especially at night, when 
he had been on his feet a great deal during the day. 

Films revealed a large area of destruction in the anterior part of the lower end of 
the left femur (Fig. 17). Although the process lacks the clean-cut, trabeculated appear- 
ance of a benign giant-cell tumor, it was felt that these features were absent owing to 



Fig 17. Case YII. Before Ronfgen therapy. (Lateia! Fig. i8. — Case Vfl. After Rontgen ther- 
view.) apy. (Lateral view.) 

the rapid growth of the tumor. There was some disagreement as to the diagnosis. The 
response to Rbntgen-ray therapy was prompt. The pain was relieved and the swelling 
diminished. The tumor became firm to touch and the radiographs (Fig. 18) made later 
showed an effort at bone regeneration. 

These cases of patients with giant-cell tumor in the lower end of the 
femur are the most important and most satisfactory group. Very frequently 
the surgical results here are in comparison quite unsatisfactory. Deformity 
of the joint surface and limitation in motion is common following curettage, 
mid if recurrence takes place or infection develops, these commonly lead to 
imputation. In all of the cases of giant-cell tumor in the distal end of the 
femur which we have treated, the tumors were so large that had a curettage 
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been performed only a shell of the bone would haA'^e remained, insufficient for 
weight-bearing purposes. It has been stated that although the Rontgen-ray 
may cure giant-cell tumors the period of disability necessar}’’ for bringing 
about firm callus production is so great that surgical treatment is preferable. 
In the beginning of this Avork in 1920 that statement seemed to be true, 
but since 1925, Avith improvement in technic and the administration of light 
doses, this statement no longer holds. With the exception of one case, our 
last five cases of giant-cell tumors of the distal end of the knee have been 
allowed to be up and around some Avith the use of a Avalking Thomas splint, 
and following their usual occupation, and there has been no real period of 
disability from the time that treatments Avere started. It is belieA'ed that this 
is partly responsible for the rapidity of bone regeneration. The patient Avho 
is kept flat on his back in bed Avith the knee immobilized in plaster splints is 
certainly not going to shoAV so prompt callus production. 

Treatment . — The question is frequently asked. “What is the dose you 
employ in the treatment of giant-cell tumors ?’’ The ansAver is rather unsat- 
isfactory, for there is no standardized method of irradiating these tumors. 
There is no Rdntgen-ra}^ dose. The amount of radiation given to the tumor 
and the methods of cleliA'ering it A'^ary with the case, so that the answer to 
this question usually is, “It varies Avith the case.” 

Fcav of these tumors respond alike to the same dose of Rontgen-rays. 
Radiosensitivity A^aries, as does that of other tumors, Avith the presence or 
absence of man)' factors, Avhich include age of the patient, location of the 
tumor, rate of groAvth, and the local effort at growth restraint. 

As in other instances, the more cellular, rapidly groAving, or malignant 
a tumor may be, the more prompt is its response to radiation ; and frequently 
the safest plan to folloAv in Rontgen-ray therapy is first to apply a test dose. 
In the majority of instances these tumors are comparatiA'ely radiosensitiA'e. 
and seldom is it necessary to employ massive, high-voltage doses. Heavy 
doses are frequently followed by a seA'ere reaction characterized by redness, 
SAvelling, tenderness, pain Avith an actual expansion of the tumor itself, as 
shoAvn in the radiographs. In the beginning of this work Ave believed that 
this Avas essential in obtaining a favorable result. We haA'e since found that 
OAving to the susceptibility of these tumors, they can be destroyed through 
the application of lighter doses Avhich are not folloAved by this extreme degree 
of reaction. Bone regeneration seems to folloAv more promptly Avhen lighter 
doses are employed. Furthermore, during the scA'ere stage of reaction fracture 
may occur, and the accompanying pain produces contraction of the muscles, 
and the tumor may be telescoped over the end of the shaft of the bone in 
which it occurs. 

Special care should be taken during the early stage of the treatment of 
these tumors to protect the part from injury, and especially to protect the 
tumor from pressure in a AA'eight-bearing limb, but it is seldom necessary 
to apply plaster splints, or to hospitalize the patient. Patients haA'e been 
alloAved to be up and around AA'ith the use of a AA'alking Thomas splint 01 
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crutches. I..ater these have been withdrawn and the patient allowed to be 
about with a cane, and several have gone on earning: a living during the 
period of active treatment. 

In the knee-joint cases, and this is the most important group from the 
practical standpoint, we have given on the average eight or ten treatments, 
a series consisting of three exposures, the exposures from three or four days 
to a week apart, the i)ortals consisting in the external, anterior and internal 
surfaces, using the so-called low voltage technic, 140 kilovolts, 4 milliamperes 
of current. 4 millimetres of aluminum filters, 12-inch target skin distance, 
and from 12 to 15 mitnites' exposure. An interval of approximately six 
weeks to two months is allowed to elapse before these treatments are repeated ; 
but a great deal of variation occurs in the dosage and methods of delivering it. 
The rontgenologist must himself determine the amount to be given in each 
case at, each treatment, and the decision as to how much to give and when 
to give it can be arrived at onl}^ through careful questioning of the patient, 
examining the part under treatment, and inspection and comparison of the 
radiographs obtained from time to time. 

Patience is essential. A good case for Rontgen therapy with conditions 
present insuring a good result may be badly damaged tbrough haste and the 
application of too many heavy doses given too closely together, and our 
failures to obtain prompt and .satisfactory results have often been for this 
reason. In other instances where Rontgen-ray therapy failed to control the 
growth and bring about satisfactory ossification we later learned that the 
original diagnosis of giant-cell tumor was wrong, and that we were really 
dealing with a malignant atypical bone sarcoma, or a metastatic process. 
However, it apj^ears that sufficient time has elapsed and the number and 
variety of cases are large enough to warrant the conclusion that the optimistic 
statements made in the article referred to above, published in 1924, were fully 
justified as shown by the course of the above cases since that time. 

The writer desires to express his gratitude for the support, encourage- 
ment, and advice given by Dr. James Ewing in the earlier stages of this work, 
without which it probably would not have been undertaken. And no doubt 
many of those cases under X-ray treatment during that period would have 
subsequently been operated on, some for amputation, before the final Rontgen- 
ray results were demonstrable, had it not been for his repeated insistence that 
sufficient time must be allowed to elapse in each case before the ultimate 
effects of Rontgen-ray therapy could be determined. Often during the stage 
of reaction to Rontgen therapy, the appearance of the tumors suggested 
increased activity of the growths. At other times for over a period of weeks 
there would be no demonstrable evidence of the beneficial effects of radiation, 
and no evidence of ossification apparent. It is during such periods that 
patience is essential. Resorting to surgery or to further radiation, as stated 
before, may prevent results which might otherwise be very satisfactory. 
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RONTGEN THERAPY IN CARCINOMA OF THE BREAST 

A STATISTICAL STUDY OF 977 PRIVATE CASES 

By George E. Pfahler, M.D., 

AND 

Leo D. Parry, M.D. 

OF Philadelphia, Penna. 

FEOV THE DEPARTiMENT OF RADIOLOGV OF THE UNITERSITT OF pEN.VSVIiVANIA 

We have confined our studies to private cases, because until recently it 
has been impractical to follow the dispensary cases in the hospitals. We have 
found pr^ate cases very much more cooperative. The 977 cases forming the 
basis of this study include those patients who were treated between June, 
1902, and June, 1927, or a total period of twenty-five years. The last cases in 
this series have been treated more than three years ago. 

Thirty years ago, an individual case of cancer which was cured by 
X-rays excited much interest. Since then, almost every practitioner has seen 
the disappearance of cancer in some part of the bodj^, so that now we have 
become more interested in the general or relative value of the X-rays in 
various types or locations of cancer. This has led to the preparation of 
statistics. Most observers dealing with cancer also have seen primary, recur- 
rent, and metastatic carcinoma of the breast disappear as a result of radiation 
treatment, and enough cases have now accumulated to be of some value as 
statistics. Unfortunately, any statistical study of radiation in carcinoma of 
the breast today must include the results of a developing and variable technic. 
It must always be remembered that technic and clinical judgment count for 
as much in radiology as in surgery. Better results are being produced today 
than were produced even ten or five years ago. 

A statistical study of the therapeutic results in carcinoma is always difficult 
because of the A'^ariable factors involved and the great difficulty of classifica- 
tion. Unfortunately, the great majority of patients with carcinoma of the 
breast who are referred to the radiologist are in the inoperable and very 
advanced stages. Dr. W. J. Mayo says: “In this type of case, radio- 
therapy is at its best a triumph and a despair. It often does so much good 
that the patient and the family begin to look for a cure, but failure is the 
result, and radiotherapy is unjustly brought into disrepute for a meritorious 
performance.” 

A direct comparison with surgical statistics is difficult because very few 
primary cases have been referred for radiation treatment. In the great 
majority of instances, as the subsequent statistics will show, only the 
inoperable cases have been referred for primary treatment, and only the more 
advanced cases for post-operative treatment. Recurrent carcinoma, which 
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makes up a great part of our cases, is not even included in the usual surgical 
statistics. 

The great variation in the extent of the disease, either primary or recur- 
rent. together with the variability in the degree of malignancy, and the 
sensitivity to radiation, makes classification extremely difficult. We have, 
therefore, made use of numerous tables to determine the value under variable 
circumstances. It is well known that in all surgical clinics many patients are 
not treated at all because they are be3mnd any surgical relief, and therefore 
are not included in surgical statistics, while practically all cases are treated by 
radiation and we have, therefore, included all. 

In most surgical statistics, the cases are classified on the basis of operabil- 
ity. Practically all surgeons, today, consider tumor tissue which is movable 
and confined to the breast as operable. Most surgeons still consider carcinoma 
which has invaded only the axilla as operable, but practically none consider 
a case with supraclavicular involvement as operable. 

The end-results are aiTected not only by the extent of the disease, but by 
the type of cancer, the rapidit}* of growth, the age of the patient, the extent 
of metastasis, the regions invaded, the ph3’'sical condition of the patient, the 
duration of the .‘^yinjitoms before operation, or the duration of the recurrence 
before radiation is begun and the time interval between operation and post- 
operative treatment, ^Ve have, therefore, taken these factors into considera- 
tion so far as is practical in making up these statistics. We have previously 
made statistical reviews of our breast cases in 1925, 1928, and 1929. We 
are now bringing this review uj) to June, 1930. In our previous reviews as 
well as in this review, we counted as dead all patients that could not be traced. 
Since the 1925 report and in each subsequent report, we have been able to 
trace some of the missing cases. This has made an improvement in our 
percentage values. When patients could not be traced we have counted them 
as living only to the date of our last record. 

As shown in the 1929 study we have not found the grading of tumor 
tissue as to the degree of malignanc3'’ as shown by the routine microscopical 
sections to be of value in making a prognosis (Table I). 

T.\ble I 

Sex, Social Status, and Location 



Number 

Per cent. 


Number 

Per cent. 

J^lales . . . 

. . . . 12 

1 . 2 

Married 

742 

76 

Females .... 

965 

98. 8 

Single 

235 

24 

Total . 

977 

TOO. 


977 

100 


Right breast involved in 455 cases or 46 per cent. 
Left breast involved in 469 cases or 48 per cent. 
Both breasts involved in 53 cases or 6 per cent. 


Total 977 100 per cent. 
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This table shows that while carcinoma of the breast in males is rare, it still 
makes up over i per cent., and, since 6 per cent, of the cases show involve- 
ment of both breasts, the presence of a tumor in each breast does not rule 
out carcinoma. 

Table H 

Conditions Which First Attracted Attention to the Tumor 


Lump 55 per cent, of cases] 

Pain 21 per cent, of cases [91 per cent. 
Injury 15 per cent, of cases] 


The remaining 9 per cent, gave as the first complaint 
Stinging sensations. 

Eczema of nipple. 

Bleeding nipple. 

Disr.ha.r^e Jxom 


Ulceration of nipple. 
Soreness in nipple. 
Retraction of nipple. 
Increase in size of breast. 
Lump in axilla. 

Lump in neck. 

Abscessed breast. 


the following symptoms: 
Tender axilla — neck. 
Dimpled skin. 

Sinus in breast. 

Pigmented znoie. 

Pain right under abdomen. 
Rheumatism in back, etc. 
Swollen arm. 

Cough. 

Dyspnoea. 

Cachexia. 

Anemia. 


This table shows, of special importanc(i, that a lump or pain is the first 
symptom in 76 per cent, of the cases, and that traumatism should lead to a 
careful examination and follow-up if neg<^tive. It also shows that any of 
the twenty-five symptoms mentioned should lead the physician to make a 
careful examination of the breasts. 

Table III 

Time Intervening Between the First Symptom and Active Treatment by Either Operation 

or Radiation 


(Average 16.2 months) 


Time 

Cases 

Time 

Cases 

I month 

103 

2 years 

no 

2 months 

95 

3 years 

107 

3 months 

41 

4 years 


4 months 


5 years 

20 

5 months 

67 

6 years 


6 months 

68 

7 years 

7 

7 months 

39 

8 years 

8 

S months 

22 

9 years 

4 


.... II 

10 years and over 

3 

1 0 months 

‘in 



1 1 months 

23 

Total 

960 

1 2 months 

I16 




No record in seventeen of the cases. 
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The average duration of s3’n'iptoms during 16.2 months before operation 
or radiation in the 960 cases in which this fact is recorded shows, in general, 
the advanced type with which we have dealt. It should also stimulate us all 
to make more of an effort to educate the public and the profession as to the 
early symptoms of cancer of the breast, and the importance of skillful and 
active treatment at once. It is rather discouraging to note that only approxi- 
mately 69 per cent, received active treatment within twelve months, and 
10 per cent, within one month. It must also be noted that all of these cases 
were treated more than three years ago. We note more alertness now. 

Table IV 
Age Jvcidefice 



No. of 



Years 

cases 

Years 

No. of cases 

16 

I 

55 to 60 

96 

18 

I 

60 to 65 


20 to 30 

24 

65 to 70 

50 

30 to 40 

125 

70 to 75 

38 

40 to 45 


75 to So 

18 

45 to 50 

192 

80 to 85 

8 

50 to 55 

159 



63.2 per cent, of all cases between ages of thirty and fifty-five, 
under thirty years of age. Total 977 cases. 

Only 2% per cent, were 


Table V 

Average Time Duration fro?u Operation to Recurrence 

(One Year and 7 Months) 


Recurrence within Cases 

1 week 4 

2 weeks 10 

3 weeks 8 


4 weeks, 

5 weeks 

6 weeks 

7 weeks 


8 weeks a i 

3 months 21 

4 months 29 

5 months 16 

6 months 27 

7 months 14 

8 months 1 1 

9 months . . ._ 1 1 

10 months .. .’ 10 

1 1 months 2 


Recurrence within Cases 

12 months 40 

1 years 33 

2 3’’ears 39 

3 years 21 

4 years 20 

5 years 9 

6 years 7 

7 years 6 

8 years 6 

9 years 2 

10 years 3 

11 years i 

12 years i 

13 years i 

IS years 2 

18 years i 

Total 419 
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Recently, a woman discovered a tumor in her breast at 8 a.m. ; and at lo a.m. 
she was in the surgeon’s office and at ii a.m. she was in our office for radia- 
tion treatment because the diagnosis was mastitis, and now she is well. 

It is to be noted that approximately 64 per cent, of the 419 cases had their 
recurrences within a year, while the latest recurrence occurred after eighteen 
years. This patient was operated upon eighteen years previously by Dr. W. 
VV. Keen and was referred for treatment of the recurrence by Doctor Keen 
and Dr. John B. Deaver. At the time of the recurrence in the right breast, 
a tumor had also developed in the left breast, which was amputated by Doctor 
Deaver five weeks before coming to us. There was a recurrence in the 
ojDerative scar on the left also, showing that the resistance to cancer rvas at a 
low ebb. The recurrences showed marked reduction after radiation but the 
patient was seventy-seven years of age and died of cardiac disease four months 
after beginning treatment. This table also shows that there was a total of 
thirty cases out of four hundred and nineteen, or approximately 7 per cent., 
in which the recurrence occurred more than five years after operation. 

Table VI 


Time Interoal Between the First Sign of Recurrence and the Beginning of 

Radiation Treatment 

(Average 6.6 months) 


Time 

Cases 

Time 

Cases 

2 weeks 


8 months 

9 

3 weeks 


9 months 

9 

4 weeks 

58 

10 months 

3 

5 weeks 

4 

II months 


6 weeks 


12 months 

64 

7 weeks 

3 

I yi years 


8 weeks 

63 

2 years 

10 

3 months 

50 

■ 3 years 

3 

4 months 

19 

4 years 

3 

5 months 

25 

5 years 

4 

6 months 




7 months 


Total 

419 


This average delay of 6.6 months in obtaining radiation treatment seems 
unwise and unnecessary. It would seem that the delay is either due to a 
lack of follow-up inspection, or too great assurance given to the patient that 
there will be no recurrence, or that the surgeon is unwilling to recognize 
the recurrence. 

Based upon our observations it would seem that if these patients had all 
received routine, thorough and skillful post-operative irradiation, beginning 
within two or three weeks after operation, nearly all could have avoided at 
least a local recurrence. One cannot always avoid metastasis, because distant 
metastasis may have taken place long before the operation. 
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Table VII 

Average Time Inicnruiug Between Operation and Rontgen Treatment in Recurrent Group 

(Average 22 months) 


No. of 


Treatment started eases 

3 weeks 4 

4 weeks 7 

3 weeks i 

6 weeks 6 

7 weeks 5 

8 weeks 25 

5 months 24 

4 months 21 

5 months 23 

6 months 21 

7 months 1 1 

8 months 1 S 

9 montlis S 

10 months 12 

1 1 months 7 

1 2 months 40 


No. of 


Treatment started cases 

\y 4 3'ears 49 

2 years 41 

3 5'ears 30 

4 years 20 

5 years 17 

6 years 6 

7 years 6 

S years 6 

9 years 2 

10 j’-ears 3 

11 years i 

12 years i 

13 years i 

15 3’’ears 2 

18 \’ears i 

Total 419 


Table VIII shows seventy-nine cases in which there were one or more 
operations for recurrence before being referred for irradiation of the new 
recurrence. Of tliis group, twenty-seven, or 34 per cent., of the cases 
remained well three years, and fifteen, or 19 per cent., of the cases remained 
well five years and over. This would seem to indicate the advisability of 
thorough irradiation locally and in the adjacent tissues where metastases are 

Table VIII 

Showing Operations for Recurrences Before Being Treated by Irradiation 


39 cases, i operation before second recurrence 
23 cases, 2 operations before third recurrence 
8 cases, 3 operations before fourth recurrence 
S cases, 4 operations before fifth recurrence 
4 cases, s operations before sixth recurrence 


Total 79 cases 

likely to be found as a routine post-operative procedure, but especially at the 
earliest sign of recurrence. A 39 per cent., three-year, and a 20 per cent., 
fi'' e-year salvage after one or more operations for recurrence is pretty high. 

. largest group of cases was referred for post-operative treatment 
vnthin two weeks after operation, but all within eight weeks. We believe 
la practically all cases can and should be referred for post-operative irradia- 
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‘ Table IX 

Average Time Intervening between Operation and Rdntgen Treatment in Post-operative Group 

(Average 4.21 weeks) 


No. of 

Treatment started cases 

2 weeks 77 

3 weeks 37 


4 weeks 46 

5 weeks 15 

6 weeks 24 

7 weeks 16 

8 weeks 36 

Total 251 


tion within two weeks after operation. The object of this irradiation is to 
destroy any cancer cells that may haA^e been left behind, either locally or in 
the neighboring lymphatics. We are quite sure that the earlier these cases 
are treated the better will be the results providing the treatment is adapted 
to the patient’s general condition. 


Table X 

Classification of Types and Extent of Involvement in gyj Cases of Cancer of the Breast 


Cases Per cent. 


a. Pre-operative and post-operative cases 88 9 

b. Post-operative 251 26 

c. Recurrent with metastasis; involvement of bones, glands, or chest. 419 43 

d. Primary inoperable cases 167 17 

e. Primary operable 52 5 

Total 977 mo 


It should be noted in Table X that nearly twice as many cases were sent 
on account of recurrences and metastases as for post-operative irradiation. 
We believe there will be very few recurrences, if patients are given skillful 
and thorough post-operative irradiation. 

Of the 123 cases in which no microscopical section was obtained, forty- 
set^en were recurrent and metastatic so that seventy-six or 7-7 cent, of the 
total might have the diagnosis disputed, except on clinical evidence. Of these 
seventy-six cases, thirteen were j^rimar}^ operable, in which operation was 
refused or was inadvisable because of some physical condition, leaving sixty- 
three cases in which the surgeon s judgment must be accepted. 

In 136 cases no biopsy Avas made because the disease Avas clearly malignant 
and inoperable. 
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Table XI 

Histological Classification 


Cases 


None obtained (including primary operable — only 13 cases were clinically doubtful) 123 

None made (inoperable primar}'^ and recurrent) 136 

"Carcinoma” 224 

“Malignant” 129 

"Fibroadenoma” (these cases were sent to us because of later recurrence and 

metastasis) 18 

Colloid carcinoma 2 

Paget’s disease - 8 

Adenocarcinoma 79 

Medullarj' carcmoma 13 

Scirrhous carcinoma 163 

Carcinoma simplex 41 

"Benign tumor” (sent to us later because of recurrence and metastasis) ii 

* Carcinoma en cuirasse 29 

Papilliferous cyst carcinoma i 

Total 977 


* The diagnosis submitted bj’’ the surgeon or pathologist. 

Of the eighteen cases diagnosed as “fibroadenoma” at the time of the 
operation and all of which were sent to us because of recurrences or 
metastasis, nine died of carcinoma. 

In the discussion of the 1925 paper, it was suggested that this group of 
“fibroadenomata” should be eliminated — ^because it tvas not understood that 
they Avere recurrent cases. A recurrence in our opinion is as good proof of 
malignancy as a microscopical diagnosis. The experiences with these latter 
twenty-nine cases (“fibroadenoma,” eighteen, and “benign tumor,” eleven) 
shows that one cannot alwa3^s depend upon the microscopical report, due, of 
course, to the fact that the malignant portion of the tumor was not brought 
under the microscope. 

The eleven cases diagnosed at the time of operation microscopically as 
benign tumor” were sent to us on account of recurrences or metastasis, and 
of these, eight cases died of the disease. 

Table XII 

Classification of Types and Extent of Involvement in gyp Private Patients with Cancer 

of the Breast 

The groups under each subdivision are classified after the fashion of the generally accepted 
surgical tables: 


Group I Early operable — no glands involved 

Group II Late operable with glands involved 

Group III Local recurrence — operable 

Group IV Local recimrence, inoperable, primarj’^ and secondar}'^ 
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H IV 


K IV 
L IV 


a. Cases receiving both pre-operative and post-operative treatment 


Group 


No. of 


Before operation After operation 

No glands No glands 

Glands No glands 

No glands Glands (not removable) . 

Glands. Glands (not removable) , 


'I'otal 88 

b. Cases receiving post-operative treatment 

No glands at operation, and no glands when radiation was begun 55 
Glands at operation, but no glands when radiation was begun .... 99 

Glands at operation, and glands when radiation was begun 72 

No glands at operation, glands when radiation was begun 25 

Total 251 

c. Recurrent cases treated by radiation 

Local recurrence 62 

Local recurrence in glands, axilla and supraclavicular region 67 

Local recurrence metastasis, mediastinum — lungs 30 

Local recurrence in axilla and supraclavicular and mediastinal 

regions 219 

Local lesion and metastasis to spine and other bones 14 

Metastasis, mediastinum, lungs and bones 27 


d. Primary inoperable cases treated by radiation 

Fixed to skin or glands with axillary supraclavicular and medi- 
astinal distribution 112 

Fixed to skin or glands with axillary, supraclavicular involvement 

plus bone metastasis 28 

Made operable without chest metastasis 19 

Made operable with chest (palliative operation) S 

Removed by electrocoagulation 3 


Total 167 17* 

e. Primary operable cases treated by radiation 

V I Primary operable, unquestionably malignant (refused or physically 

not fit) 39 7 S 

T I Primary operable, questionably malignant, (3 per cent, of all 

cases) 13 

Total 52 5 * 

* Per cent, of 977 cases. 


Referring to Table XIII, which is the general summary of all the work, 
it will be observed that in the Prc-opcrativc and Post-operative Group, the 
tliree-year recoveries vary from 65 to 50 per cent, with a general average of 

420 



RONTGEN THERAPY OF BREAST CARCINOMA 


H <: I 


O 3-0 a. 
n 3 “ 3 
a- -O' « 
0^0 

a.’p'S? g 

K-o a c g‘ 

— c O 3 p 

O o n 

s o’C-S o 


•o 

M ro 

M oo o 


2 p p X S 

3 Did.' • 

o o c& w tn cs 
.< o o • 
D*? ? O O ’Td 

^5 ^ ^ 

o S. £. 12 . 12 . 3 ' 
ss-s-pp ^ 

r*- O S 3 a ^ 

3 g‘-‘^«- 3 - 

^ * * ft 

"S “d S- “ 

C 3 pg P P E! 

s’o » % 

s’a ■ 2 3 S 


CaJ ^ 

> M 10 OJ ^ 


10 10 10 2 

tA 

M I ^ 


C\ I M to M 

M I Oj c/i <0 00 10 


Oj M 10 OvCaJ O 


O' M to M 

■M W tn "O 00 K) 


-U a'45* C04u Co 
Co 0^0 4 ^ OvC/i 


004i. H 

to 


^ 00 ^ 50 
C\ ^ 

*50- 


H to O «~J 
O O O O O 


^ M to O 

4i* Co tn -o M 00 


Co Co ^ t/i Co to 
O Co o OQCo CA 




I aow> 




ra n ra o 

Sppppg 

■| i b ^ " 

{ ft p *5 »., !3 c 

j-ct- ft 6? ft a 
c • ut P. 3 3 a 
a m ■ • O. P p 

raS, 2 .P m a 

in 3-. 3 • rn- 

P re P P-re.! g 

agp-c-’ ; % 

; “ 

§ c*^ ' ;;? 

ft P CL. . . ft 


0 r-:-o 
05 o o « 

r— d*p r- p- 

■§i I « o 

1 - °’l % 

Wimp in 

r'g-r-o ^ 

^ g ^qs. S 

S* 3 “ £ 

s a § 4 <: 

.-.P .-.a 3 

-1 p.-t £ 05 


0200 

!“0 'p p 

as-gg 

O P S„. 


ga^S. 




w £; 

L 1 VO M Cn v3 P 

. Co O* 

H I Co K5 M M 3 

to <-s 

JnCo to O' O tn 4^ 

^ O 

A *-* cn Lj O Co ft 

M ^ 

A Co Co 4:., 10 00 ft 

tn 

>0 I 4^ M to M 


to O' 00 I p 

CL 

' I" 

h-i O* 

CO to Cv 1 3 


to OCs to o 
p 

CA 

1 M to I ft 


r 10 Cn M 00 to 


to to oocn 
M Co Co 4:^ 


a M, 


tOMMCOO^Ov C/lltO-^OCA OO mmC 

•-4 4^ o O *0 to M I c/i to NO c/l 00 to O' 


iH Cn Co to 4^ ut 

4 ^. O M Co M O' 


m4^ <0 4^ to 00 
O O O O O O 


to -kJ »o tn 
I Cn to N© cn 


to M O to OnCa 
4^ M to NO to *0 


to I M 0>NO 4^ 
00 j NO Cn -“O "a 


CA I Co Co Cn 00 

CO I Cv O CA 


M 4 :^ tA O' 
to O **4 to 



Statistical Study of Radiation Therapy in Carcinoma of the Breast {gyy Cases) Duration of Life after the Beginning of Treatment- 
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59 per cent., and five-year recoveries vary from 62 to 12 per cent., with a 
general average of 50 per cent. This is less than the recoveries in the post- 
operative group, but it must he remembered that nearly all of these cases 
were advanced and doubtfully operable or totally “inoperable" before irradia- 
tion. Therefore, five-year recoveries or 50 per cent, is very good. Pre- 
operative irradiation is probably advisable in all but the strictly localized 
cases, but we advise pre-operative irradiation especially when there is skin 
ulceration or supraclavicular glands. 

Post-operative irradiation is proven to be of very definite value, as is 
shown in this group in which the three-3^ear recoveries vary from 96 per cent, 
to 37 per cent., depending upon the extent of the disease, giving a general 
average of 62 per cent. The five-year recoveries vary according to the extent 
of the disease from 87 per cent, to 30 per cent., but with a general average of 
53 /^ per cent. In the group in which there was glandular involvement at 
the time of operation which are usually considered the late operable cases, 
55 per cent, were well at the end of five years. This is about two and a half 
times as many recoveries as occur from operation alone, and should leave no 
doubt as to the advisability of post-operative irradiation in all cases of cancer 
of the breast. 

We realize that these results differ from those reported by Harrington, 
in which his results seem to indicate that the irradiation added very little. We 
made inquiry concerning this and found that the more advanced cases were 
referred for post-operative treatment; that the radiation treatment in these 
early years was not well developed at the clinic; and finally, and most im- 
portant, that as Harrington says, “In a large percentage of cases in which the 
Rontgen-ray was used initial treatment at the clinic and subsequent treatment 
elsewhere had been given.” These factors, we believe, explain the marked 
difference in observations by Harrington and ourselves, for we attach great 
importance to a careful technic. 

Recurrent and Metastatic Carcinoma forms the largest group, and these 
recurrences were recognized from two weeks to five 3fears ])efore being sent 
for treatment, but with an average of 6.6 months, some of which had from 
one to five operations for recurrences before the disease for .which we 
irradiated; and nearly all had associated metastasis. With such material 
our three-3"ear recoveries varied from 56 per cent, to 14 per cent., but with 
a general average of 39 per cent. The five-3'-ear recoveries varied from 
47 per cent, to 4 per cent., but with a five-3'ear recovery of 20 per cent, of all 
cases treated for recurrence and metastasis. 

Prhnarv Inoperable Carcinoma shows 167 cases treated with three-year 
recoveries of from 84 per cent, to 35 per cent, and with a general average 
of 43 per cent. The five-year recoveries vary from 58 to 25 per cent., but 
with a general average of 3 *^^ cent, of all cases treated. This is a better 
percentage of five-3'ear recoveries in inoperalde cases than from operation 
alone in the operable cases with axillary involvement. 

The Primary Operable Group of Carcinoma of the breast, in which there 

422 



.0NTG12N THERAPY OF BREAST CARCINOMA 








OOW> 


n “-o “• 

g 3 -> 3 

S- ■ « • .ft 
■ o .To 

=:'2 3 £ 3 

c o 5 p 

O a rr^ ^ 

^ SI^C v; 

2-3?^ ■§ 

, C 2 . O 

a ^ 

* p H. 

: : £; £ 

' 2 • = o 

: S- £ B 

3 IT. 


<«« 

S p p X X 
3 CUD.' • 
o o re w a-. 

o o 

c-'? ? o o 

o S.S.E.'S. 3 

I 

r* O y 3 3 ^ 
3 3*5. CUD- *— 
S ^ 3 

G «/5 O p P o 

g « *a 

^ ^ w Cft tr. n 
B. p '■^ * * p 
P S33 P P 


«c«t: 
jro o o ft o 

^ p p p o o 

a Tg aro- 


•| 3 a 3 3 

i.g P 3 
p • cn 0.3 3 
3ml" C.p 
05 "O P p 

p n £ a-o ! 
c.£ =•£■“; 
cro.3rS • • 

3 C^CU. * * 

ft o • . * * 


I j -U CnCj O S. 

Gj O* 

M I »-• ij ) >-i 3 


! to tn O ^ I 4:^ 04i- OQin g 


gj 1 >-f ooGj ft 
p 

t- (r> 

Gj w It O' ^ 

t/5 

M > ^ It »0 I 


I -t I t 1 
!-• O It «4 G.) 
I I I *- t 
1 X- w to to 
W to I (X. 
I to I MO 

I M I Gj 


Ml ( to I 


o r-r-o 

W O O TO 
r*»o *3 r- o 

l"°l i 

« 3 w 

< § ^ S. o 
3*^ cr* « 

§ q§ g. <; 

5*d-5‘m 


It Gl 00 1 p 

M £: 

I GJ 1 1 P* 

C.I-..P I 3 


M „ 

P 


I 

I I » I 
►< Cu >1*^ 
It to Gi It 


0 : 2:00 t 
r-o’p’p 

W Id a 

? 

o p 

’?«■'' a n 


P 

I ) J 1 P 
P- 

M CA Ca I 

o 


I 1 r 
o 

4. 1 ■§ 
a 
P 

M 1 ET. 


- p , „ g 


g 

O' Eo 
< E 

“ o 3" O 


3 R' 
^ ?. 
c- 2 
S' =: 

iTj ^ 

O R 

:3. g 

Cu 

a* S" 

Cl> t- 


f 09 It G( Ca 

( 00 o Gj M 


10 o It Gi 10 


M to M 
4^ M to K) 


^ It GJ fJ 

o M 1.3 to Gj to 'O 

S» £,0 O O O O 


It 

"JtOtO tOtAf^ to M 

it 4 *tJ 4 -M^i OomGjih '*"•1 ttCT'tooo 

0000 00 S. o o £^o £,£,&»o 


^ Ititoo Go M 00 mGic/i 'O itO* 00^^ M to M 

*0 t0 4:^4:^to*ftl M Go 0"0 OG>it 0'*^G»(g O 4^itt0tg 

•ft GtcnootoGo Go -o o»Gj to Go Crt oi Gi O'!© Gi to Ca ^ 

t'^ OocAGiC' O C'O‘ 00 M'Ot 0 'O 04 ^^ 0 \ Gt tA 4 ^-G"D, 


00 000 


It It 00 

''2 P X*" X. to "O 

^ ^ Ca ca to to 
O o O ^ Gt GI 


to M Kj 
O to GJ Go 0 4^ 
O O O C O O 


Go It 00 It tA ta 
M Go C"0 O Go rt 

M Go M M M 4 ^ 

vO O Go U CA 00^ 


Vl ■*'0 O^tl 

o o O o 


I It C>OOGj 
Ov M Go ig 

Go to VI 00 

»t vix^ 


ox*. >0 ^ 
O O O o 

M to M 

X* M to JJ 

g»<a^^ 

O 00 


PFAHLER AND PARRY 


CVl 

Os 


H 

•*»4 

cvj 

cvj 

Ov 

N 


c3 

«4-( 


S -j-> 
^ 0) 

^ ri 

PC) § 


Oj 

‘ <D 

-4^ 

'O 

c 

a 


•>k 

•*>4 

*5 


> 

K 

B 

-< 


>1 

O >< 

^ M 
^ Zr 

Ui 03 
,?2 ^ 

3 .w 
"to ffi 

® <13 

X! 


PQ 


<13 

w 

P 

C3 


C3 TJ 

^•g 

S 0) 
03 

13 -£3 
^ bJO 

E^ .S 

u 

^ 3 

■s Q 




to 


0: 


03 

j:3 

cti 

Eh 


CO 


V3 

'S 

.0 




’O 

03 


> 

j::! 

< 

"O 

c 

cti 


C3 

•w 

03 

Q 






0000 

fO N H 


CO »ooo 00 


0000 

10 M rf 1/5 


W I I M 

I M I J 

M t I 

H Cl 1 I 


I I I I 


.> M Cl W » 


I I I I 


I ! I I 


.2 I ►-'*-' 
cO 

ii 

o 
p. 


p. 

•M 

o 

tc 

p 

*> 


ao. 

o o 

'eo'rt'ri 
uj ^ w eo 


w 

O) *— > o 

w o ?- 

rt >.S o 


*0 I 
> p, 5 

C o « 


rt >.« - . 

.Sj= tJ c. 
^ rt o 

2'>^ *j 
CO c3 

ddo^ 
00^0 


<ip:oQ 


0000 
■^00 ro N 


o 0000 

m C4 O'© to 


> 

^ fO M I I 

•a 

c 

^ I M I I 


^ to I N M 


>0 tM I 
’I’M w I 
(Ml 

•I* I M fO 
I I I I 

^ »-* ro M •-< 

tfj 

O 

« I M I I 

O 

to 

^ I M W M 
O 

rt I I »-• I 


I I MW 


■M rt 

tn Ur - 

O 

'c 2 - ^ 
to o ‘-’oJ b 

> ?:?.wS 

^ 5^ - 

W> C CO ? w> 


*41 .4Z 


15 

M * c bo • 
U a I (ft 
. olio 
^ ^ dd.: 

CO o O CO 

o 

^ 00 : 2 ; 




ro M I 1 I I I 

3 

^ I M ) I J ) 

3 

3 M I W W M I 

M w I 10 I w 

M w w fO J w 

I t 1 I I I 

W rfw cj M w 

w I ! I I w 

w w M M N N 

I W M Tf M PI 

O 

I/} 

CJ 

o 

00 I PJ M\0 M PI 


^ 1 p» PI 10 I ’t 
*0 
fi 


>» 


a'S'°g 

, . ^ g 'd tP 

: '-S-va-a 

* dn3 5 2 

: • p ”.s w 

y «" rt O ftM 
5 »rt . w P 

: PTl 




« rt 2 r 

Ut ^ 

‘I >< 


' p E I. 
5 rt .’O 

^ -Sk^c 
;; coE rtii ^ 

S d o d y 

o « t» w OhZ 

m;>>>» 


j t— *' — 

424 


o N 00 o a 

to M W Tf ^ 


00 Ov O ro to M 


000000 

MO M W 


M O WO W M 
w to M ro ro PI 


I Tj- W O 00 Tt 

I w w ro M 


000000 
00 w ro M ro ro 


M TtM 000 't . 
M w w ro w I CO 


^ ’to o o 

M TfO 


o 00000 
o "t M O O 


00000 

00 O O M 


^ Hill) 

O 
P 

j! f** M J ) 

*5 


N M M I I 

I N w I ] 

PI "t I I I 

I I I I I 

w M Pi 1 M 
11)11 

ro PO J J I 

MM] I* I 


15 O I I I I 
2 

•-Mill 

>» 

t>. Pi W M I 


2 tW p 

' y S*d 
rt ’ 2 '^ :dp 

5 5 *j 0.0 

JJ ” ” U .*43 

5 d d 
P • • u» S P 

»- tfj « trt CO 

2 • • n 

ft X X -w o 
o rt cS O w y 
•— *0 'd »c S 

c c 5 <3 •*■* 

b «io-g 

c — — .ti.ti'y 
P CO CO > fe * 

M t- Ur . O 

PU o o Q, CT^ 

. ^ M O O j; 

^ M'S O « O 

• •'a’2 S 

^x Xj 5 ^ V 

>»>> 




o 

•t 


1 I 


»W ii> • M 

S ° :o, 

rt *0 ♦ 
y y . ro 

3 


y • SO 


y CO . ” 

^ ^ 
s = -I 
o s :.o s 

. 3 . ^ w 

H.'— ' ^ P 

U 0 ^ 4 J y y 

rt C<P 

.§ =1i°’n 

u . o 

PL, D,C c.^ 

. 

»J . >. . C 

.§-&|i 

Ph 


o o 
o w 


y y 
CO CO 
rt rt 
u u 
y y 
> > 
rt rt 
'd'd 

p c 

rt rt 
*<3 "rt 

u» *j 
O O 

•d 

c 

2 

o 



RONTGEN THERAPY OF BREAST CARCINOMA 


u’as no doubt about the clinical diagnosis, numbered only thirty-nine cases. 
These either refused operation or were physically unfit. Of these, there were 
89 per cent, of three-3"ear recoveries and 85 per cent, of five-year recoveries. 

Total Values. — We have tried to classify the cases in a manner in which 
one could make a fair comparison, but it may be of value to summarize the 
entire group as cancer material and estimate in this manner the chances of 
recover}' that a private patient has had in the past twenty-five years by a com- 
bination of surgei'}' and irradiation. Taking, therefore, the whole material of 
977 cases, there has been a recovery of 50 per cent, for a period of three 
years and 36 per cent, for a period of five years. This gives a far less gloomy 
picture of the results of the treatment of carcinoma of the breast than is 
usually presented, but, if all the knowledge which is now available is prop- 
erly utilized, this percentage should be doubled, at least for private cases in 
which one gets better cooperation than is obtained in the hospital clinic case. 
The dift'erence in the number of cases under treatment in the five years as 
compared with the three-year column is due to the fact that some of these 
cases were not referred more than three or four years ago. 

Having made a general analysis of the radiation value in carcinoma of the 
breast during a period of twenty-five years, it seemed important to determine 
whether the statistics would justify our clinical opinion of definite improve- 
ment in our results since we have been using the high voltage .rays and the 
“saturation method” combined as compared with the results obtained 
previously. Table XIV shows the results obtained during the twenty years 
preceding this technic, and during which time all improvements in radiology 
were also utilized as they were developed. We have, therefore, also classified 
the cases treated since 1922 by this later technic and apparatus, as is shown 
in Table XV. 


Table XVI 


Comparative Results before ig22 {Low Voltage) and 
after ig22 {High Voltage and “ Saturatio7i”) 


Group 

1902 to 1922 

Low voltage— 7 
variable technic 

1922 to 1927 

High voltage and 
"saturation” 

3 years 
Per cent. 

S years 
Per cent. 

3 years 
Per cent. 

S years 
Per cent. 

Pre-Operative and post-operative — all classes 

1 

55 

47 

64 

54 

Post-operative with no ax. glands 

96 

84 

95 

93 

nost-operative with ax. glands 

63 1 

55 

62 

57 

^rost-operative — all classes 

59 

49 

' 73 

75 , 

Recurrent and metastatic — all classes 

39 

19 

40 

28}f 

Vrunary inoperable — all classes 

42 

30 

48 

32 

Primary operable — clinically positive 

87 

87 

93 

80 

Average results in all cases treated 

48 

33 

56 

47 


Table XVI shows a very definite improvement in all classes as a result 
of our improvement in apparatus and technic. It shows further that with 
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both pre-operative and post-operative treatment according to modern technic 
even when many cases were inoperable, 54 per cent, showed five-year recovery. 

It shows further that a patient who goes to the surgeon before the axillary 
glands are involved has a 93 per cent, chance of five-year recovery, providing 
she gets thorough and skillful post-operative irradiation, and if there are 
axillary glands there is still a chance of 57 per cent, with our most 
modern methods. 


The Recurrent and Metastatic cases still show a 2854 per cent, salvage 
after five years. 

The Primary Inoperable case need not be abandoned as hopeless when 
there is a 32 per cent, five-year salvage. 

With regard to the Primary Operable cases, we recommend operation 
when this is practical as the shortest and most certain way out of trouble, 
but when this is not practical, we may still expect an 80 per cent, recovery 
from thorough and skillful irradiation. 

A very striking demonstration of progress is shown in the last line of 
Table XVI, in which the general results in all classes of cases of carcinoma 
of the breast treated between 1902 to 1922 are compared with those treated 
from 1922 to 1927. The latter group was treated by the more modern technic 
which shows 47 per cent, of five-year recoveries as compared with a general 
average of 33 per cent, before 1922. It is also most encouraging that a case 
of cancer of the breast in the general average today has a 47 per cent. 


chance of cure. 


Table XVII 


Statistical Study in Twelve Cases of Carcinoma of the Breast in Males 


Age Operation 

cases 


55 SM years 


Metastasis Alive 




I year Yes 


II 68 I year 2 months before To rt. and It. axilla 4 weeks i year Yes 
rad. 


Ill 78 9 months 3 weeks before rad. To It. ax., s. clav. None i year Yes 



reg. 

IV 53 2 weeks 6 days before rad. None 

V 60 3 years i year before rad. To rt. ax. and chest 

VI 32 2 months 4 weeks None 

VII 60 sy- years 3 years before rad. To rt. ax., s. clav. 

reg. 

VIII 74 sy years 8 years before rad. To rt. ax. 

IX 6s 4 weeks 2 weeks before rad. None 

X 73 4 weeks Pre- and post-op. To rt. ax. 

tr. 2 wks. 

XI 60 ly years i year before rad. To rt. ax., s. clav. 


reg. 

SO 6 months X-ray treat, elec- To rt. ax., s. clav. 

trocoag. X-ray reg. 
treat, after dest. 


None 2 years, il Yes 
months 

S months l year Yes 

None 7 years No 

2 years it years No 


I year 

3 years 

Yes — myocar- 

ditis 

None 

6 years 

No 

None 

s years 

Yes — apoplexy 


3 months 9 months Yes 

None 8 years Yes — cardiac 

disease 




























































































RONTGEN THERAPY OF BREAST CARCINOMA 


Carcinoma of iJic Breast in Males. — ^Judd and Morse have recently re- 
viewed the former reports and have added seventeen cases of carcinoma of 
the breast in males. In g;eneral. a little more than i per cent, of carcinomata 
of the breast occurs in males. We have twelve cases in this series, and have 
not noticed any appreciable difference in our results as compared with car- 
cinoma in the female. Judd and Morse believe that they are more malignant 
and have not found the rontgenological treatment of appreciable value. We 
have seen recurrences and metastasis disappear under irradiation. Table 
XVn shows definite value in irradiation. 

Nine of these cases were proven carcinoma by microscopical examination. 
Ill the remaining three cases, none was obtained, but they all died within one 
year of carcinoma. - 

Of the twelve cases, six were recurrent, four post-operative, and one re- 
ceived pre- and post-operative treatment, one was primary, with a protruding 
growth be3'ond the skin (No. XII), this part was removed by electrocoagula- 
tion, but not the whole breast. 

Case No. IV developed a recurrence in the axilla two years after opera- 
tion and irradiation, which 3delded to further irradiation, but a fibrous nodule 
remained. He consulted a surgeon in a distant city who urged immediate 
operation, which was done b3’' him on the succeeding da3’' and two days 
later he died. 

Six cases lived three 3^ears — 50 per cent. 

Five cases lived five 3^ears and over — 41 per cent. 

Three cases are living at present — 25 per cent., six, seven, and eleven 
years respectively. 

SUMMARY 

The review of 977 cases treated during a period of twenty-five years 
shows : 

1- — Pre-operative and post-operative irradiation will render man3'^ inoper- 
able and doubtfull3'^ operable cases operable. 

2- — Post-operative irradiation gives a general average of all cases of 
53 J2 per cent, five-year recoveries, and with the more modern technic this 
IS increased to 75 per cent. In the operable group, in which the disease had 
extended only to the axillary glands, there were 55 per cent, of five-year 
recoveries, and with the more modern technic 57 per cent, after five years. 

3 - — -Recurrent and metastatic carcinoma gave a general average of 20 per, 
cent, of five-year recoveries and 28)^ per cent, when only those treated by 
the modern methods are considered. 

4 - — Primary inopei'able carcinoma gave 30^2 per cent, of five-3'-ear recov- 
eries, which shows that if a patient cannot be operated upon there is still 
considerable hope from thorough irradiation. 

5 - -Only thirty-nine cases of primary operable carcinoma of the breast 
\yere treated. These were undoubted clinical carcinoma but unfit for opera- 
tion or refused operation, but these showed 85 per cent, of five-year recoveries. 
We recommend operation in all operable cases, to be followed by irradiation. 
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RESULTS OBTAINED WITH CARCINOMA UTERI TREATED 
BY RONTGEN-RAYS FROM 1915-1925 

By Hebmann Wuvtz, M.D. 

OF Erlangen, Germany 

FROM THE ERLANGEN BONTOEN INSTITOTE 

In this Ewing Cancer Tribute, I have thought it opportune to publish 
the results and the conclusions therdof in the care of those patients who had 
been treated during the years 1915-1925 for cancer of the uterus. 

The treatment consisted, in this decade, chiefly in Rontgen therapy; 
only in special cases were small quantities of radium energy given in addi- 
tion. This was done when the dose necessary for the destruction of cancerous 
tissue could be brought only with great difficulty to the site of the tumor. 

For the statistics under discussion, this was the case with cancer of the 
corpus uteri and with those tumors of the cervix which, on account of a 
descensus uteri, have slipped into the vagina, so that the central ray of a field 
of incidence applied to the suprasymphyseal region can scarcely reach the 
tumor. It was only in the second half of this decade that I used systemati- 
cally an additional radium dose with cancer of the corpus uteri, while, 
during the first half, also with this form of cancer, Rontgen therapy alone 
was employed. 

I. For this decade the technic of irradiation was, on principle, the same, 
though, since 1920, due to important improvements of the apparatus, the time 
of irradiation became much shorter. 

The dose applied, the “cancer dose,” is no per cent, of the HED, i.c., 
Hauteinheitsdosis, or unit skin dose (USD). 

The value of the USD in its original definition can he expressed by the 
standardized international r units ; thus, a value of about 600 r is obtained. 
But it is to be taken into consideration that this value is valid only if the dose 
is applied at one or two sittings in the course of forty-eight hours. Suppose 
the dose is distributed over a long time, the same amount of r units would 
actually produce a smaller biological eflfect, for it has been known a long 
time that distributing a dose over some period means a diminution of biologi- 
cal action. The reason for this lies in the recuperative faculty of the cells 
being able to compensate the action of small Rontgen-ray quantities. The 
lowest limit of irreparable injuries of the cancer cell lies with 60 per cent, of 
USD = 36b r. 

This is why I think it necessary with cancer therapy to apply the dose 
wanted for destruction of cancer, if possible, at one sitting, or at least in 
the course of forty-eight hours. Only in this way is it possible to load the 
surrounding tissue with the least possible quantity of rays. During the 
past years experiments have been made over and over again with the purpose 
of distributing the Rontgen quantities over a series of days. It resulted 
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from these experiments with certaint)’- that the total dose to be applied to 
a tumor must be much greater than the total doses administered by means 
of my technic, if a success shall be guaranteed. 

With regard to the technic, it would be the same whether the irradiation 
at one sitting or the distribution over a long time is used, if only the loading 
of healthy tissue with Rdntgen-rays would be the same in both cases. But 
this is noways the case, as we have seen. 

It is certain, without further argumentation, that the recuperative faculty 
of the cancer cell whose characteristic is rapid growth must be different from 
that of normal body cells distinguished by normal slow metabolism. 

We know from a series of fundamental experiments that cells having 
slow metabolism, cumulate Rontgen-rays in a much stronger degree, or, to 
put it in a different wa}^ those cells take a much longer time than cancer 
cells to compensate small Rdntgen injuries. 

Therefore, with the method of fractioned doses, the organism is only 
apparently more spared than with the other one; actually, the healthy tissue 
will cumulate the rays in a much higher degree than the cancer cells. The 
final destruction of cancer cells thus is paid for by much greater injury of 
healthy tissue. Clinical experience has proved this incontestably. If the 
treatment is given with fractioned doses, induration is seen sooner and in a 
more pronounced degree than with the treatment at one sitting. All this 
justifies my holding fast to the princij^le of applying the dose at one sitting. 

As to the technic of irradiation, we proceed in the following way: At 
first, the primary tumor is irradiated b}^ concentrating Rdntgen-rays onto it 
from a series of fields of incidence of the size of six by eight centimetres. 
The technic being often described,* may be supposed to be known. Eight 
weeks later, the parametria are treated. In the period with which these 
statistics deal, there is also a difference in so far as, prior to 1920, the treat- 
ment of parametria was divided in two sittings, first one side being irradiated, 
and, after six to eight weeks, the second one. 

Since 1920 (up to the present time) both parametria are irradiated at one 
sitting in the course of forty-eight hours. 

n. The principles according to which my statistics are drawn up are 
the following : 

All positive cases of cancer received for treatment at the clinic are 
followed up in the statistics whether the treatment could be finished or not. 
They are considered to be “cured” only when, five years after the treatment 
IS finished, the patients are free of symptoms and able to work according 
to their age. 

There are two groups: syinptoiu-free (healthy) cases and lost ones. 

Under the heading of “lost cases” are included ; 

{(f) All those who have died whether of carcinoma or of an intercurrent 
disease, ev en if at autopsy all cancerous growth had disappeared; and 

V, p. 500. 


* Radiolog}', vol. 


429 



HERMANN WINTZ 


(b) Those cases who showed local or metastatic cancer or whose general 
health implied the existence of latent metastases. 

Besides, the material is grouped in operable and inoperable cases. Those 
are considered to be operable whose cancerous growth is still restricted to 
its primary site; inoperable, those with affected lymphatic glands or Avith 
symptoms of general dissemination. According to the strict statistical princi- 
ples drawn up by Winter, cases hopeless from the beginning are also included. 

Recurrences after operation form a separate group. 

Stress must be laid on the fact that all cases are followed up. Those 
very few (four) which could not be traced, because they had moved abroad, 
are counted as dead. 

The statistics of cancer of the uterus of the Erlangen Rontgen Institute 
for the decade of 191 5-1925 covering over 956 patients, yield the following 
results : 

(a) Cancer of Ccrvi.r Uteri 

(1) Operable cases. — 125:75 = 60 per cent, symptom-free and able to work accord- 
ing to their age. 

(2) Inoperable cases. — 712:86 = 12 per cent, symptom-free and able to work accord- 
ing to their age. 

(b) Adeno-carcinoma of Corpus Uteri 

(1) Operable cases. — 59:41 = 69.5 per cent, symptom-free and able to work accord- 
ing to their age. 

(2) Inoperable cases. — 160:5 = 8.3 per cent, symptom-free and able to work accord- 
ing to their age. 

The importance of these statistics lies in the fact that a considerable 
number of patients (956) were treated with nearly the same technic in the 
course of ten years, while the statistics of many other institutes are dealing 
with frequently changing methods. 

Of course, the technic became more and more improved every year, but 
the principle drawn up in 1915 of applying the cancer dose, if possible, at 
one sitting or in the course of forty-eight hours, was followed ever since. 
Improvements were made especially with regard to electrical conditions, with 
the result that the time a treatment took became much shorter in a later 
period (1922-1925) than it was in the first one (1915-1919), as men- 
tioned before. 

As the most essential improvement of the second half of this decade dealt 
with in the statistics is to be considered the fore- and after-treatment,'*' not 
less important in the sense of auxiliary therapy is copper treatment. 

The value of these improvements is clearly shown by partial statistics 
which are won under the same conditions as the total one and deal with the 
years 1922-1925. For this period, the following percentages are obtained 
five years after treatment Avas finished : 

Operable Cases 

Cancer of cervix uteri, 66.6 per cent. 

Cancer of corpus uteri, 80 per cent. 


* Radiology, vol. i, p. 74- 
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I )i operable Cases 

Cancer of cervix uteri, 15 per cent. 

Cancer of corpus uteri, 14 per cent. 

A short description of the technic of coppering may follow : The idea 
which led to the elaboration of this technic was to produce secondary radia- 
tion in the tissue by metallic j^articles introduced by means of iontophoresis. 

For cancer of ccrvi.x uteri tlie technic is the following : As anode a copper tube is 
used which is shaped in the form of the rose of a watering-can. The copper tube is 
uncovered for about three to five centimetres of its length, the remainder being protected 
b}’ hard rubber. It is wrapped in cotton wool and gauze in order to form a kind of 
sponge electrode, which, on introduction to the vagina, fits closel}'' to the mucous mem- 
brane. If the vagina is not sufficienth" plugged in this way, small burns of the mucosa 
may result (Joule's heat). The portion of the rubber tube which lies outside the vagina 
is armed with a pinch-cock and is connected with a douche can which supplies a solution 
of cuprum selenicum (5 in verj' small doses — about 15-20 drops per minute.) Care must 
be taken that the whole plugging is sufficiently moist, and that, at the same time, no 
liquid escapes from the vagina. The hollow cathode, consisting of clay, is filled with a 
solution of rock salt ; the size of this electrode which is put on the abdomen is about 
300-400 square centimetres. Good contact with the skin is essential. The current is 
applied from an accumulator of 8 volts. A resistance is inserted in the electric circuit, 
permitting the regulation of the tension; the intensity is read from a milliamperemetre. 

In order to regulate the circuit of the current from the vaginal anode to the 
cathode, a careful insulation of the skin is to be observed by putting a broad layer of 
grease over the symphysis and round about the cathode. If insulation and connection 
are correct, only a weak current is passing, when joined up; the pointer of the milli- 
amperemetre rises slowl}'. The normal average intensity amounts to about 40-50 milli- 
amperes. E.xpenence has shown that the use of from 200-250 milliampere-hours is most 
suitable. When 300 milliampere-hours are surpassed, injuries may occur. We have 
never seen injuries up to 250 milliamperes, nor even irritation of kidneys, in spite of the 
fact that copper may be found in urine, or even in saliva, about two dai'S after cop- 
per treatment. 

Copper treatment is administered to all cases of cancer of cervix uteri ; 
eventually, also, to cases of cancer of corpus uteri, as well as with all other 
ulcerated cancers. 

The physical action of coppering consists in iontophoresis and electrolysis. 
Thus, the tissue lying between cathode and anode is imbibed with copper 
salt solution, most strongly in the neighborhood of the cathode. Besides, 
copper ions are transported by means of electrolysis in the direction of the 
cathode. As we may presume that the walls of cells do not offer any resist- 
ance to the copper ions, copper particles are supposed to enter the cells. 
Near the anode, selenic acid is being liberated so that an irritatiA''e action is 
produced in the superficial layers. 

With regard to being an auxiliary to Rontgen therapy, secondary radia- 
tion produced by copper ions is of minor importance' only. According to 
measurements, the local increase of the so-treated tissue in susceptibility 
to Rontgen-rays is about 20 per cent, at the utmost. Nor can the oligo- 
dynamic action of copper be of particular consequence, but the clinical value, 
consisting principally in a disinfecting action in the sense of deep disinfec- 
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fwn, and becoming evident in accelerated regression of the tumor as well as 
in more rapid healing up (cicatrization and formation of normal tissue), is of 
prime importance. 

In one of my former papers,* I have pointed out that the infection 
of a tumor cannot be taken too seriously. At the Radium Institute in Paris 
the same statement has been made, i.e., that infected cancerous growths have 
much worse chances to be healed than non-infected ones. Further investiga- 
tions have shown that radiosensitiveness of a cancer cell is diminished while 
that of the surrounding tissue is increased. Thus, radiosensitiveness of 
healthy and diseased tissue becomes nearly the same. It results, hereof, 
that susceptibility reduced by infection cannot be compensated by augment- 
ing the dose, for healthy tissue, extremely sensitized by infection, will answer 
with serious injury. Our clinical investigations correspond with those pub- 
lished by Lacassagne, from the Radium Institute of Paris. The importance 
of the problem follows from the proposition of this author first to perform 
a deep disinfection with infected tumors before beginning the treatment, 
though there is no doubt that precious time is lost during disinfecting 
treatment. 

As I have already shown, we are well entitled to see in copper treatment 
an especially favorable method of deep disinfection. It is from this reason 
that the action of coppering is so propitious with infected tumors. 

To ascertain the value of copper treatment by drawing up statistics is 
not easy; even if one tries to compare as many homogeneous cases as 
possible, it might be objected that, judging from the local findings and the 
general health of the patient, it is impossible to foretell which turn the dis- 
ease will take. Besides, it would be necessary to subdue all patients to 
exactly the same conditions of treatment, in order to be able to pass an 
incontestable opinion on the action of copper treatment. But, being con- 
vinced of its value, I cannot make up my mind to exclude patients from this 
therapy for experiment’s sake. I, therefore, have for this comparison only 
those cases at my disposal which have been treated with Rontgen-rays before 
copper treatment was inaugurated and a second group from a later period 
treated by copper iontophoresis. In the course of time, though I have not 
changed the principles of my method, the deep action of radiation and the 
time of application have been altered by technical improvements. Even the 
general conditions of life are not the same with these patients. That is why 
I can render my results only with certain reservations though I have chosen 
patients whom I have personally examined. 

I contrast two groups, each of sixty cases of cancer of cervix uteri 
(squamous-cell carcinoma), whose clinical findings could be characterized 
as inoperable, but still localized to the pelvis : infiltration of both parametria, 
in all cases streptococcus hsemolyticus positive. 

The percentage of cure is : 

* Acta Radiologica, vol. vii, p. 675. 
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Three Years After the Trcotiiicnt Is Finished 

Group I (without copper treatment), 8 per cent. 

Group II (with copper treatment), i6 per cent. 

Fh<e Years After the Treatment Is Finished 

Group I (without copper treatment), 6.3 per cent. 

Group II (witli copper treatment), 13 per cent. 

There is certainly an evident difference, but these statistics must by no 
means be overvalued, as clinical homogeneousness is difficult to judge. 
As to infiltration of parametria, for instance, nobody can decide, with cer- 
tainty. whether this infiltration is cancerous or only inflammatory. According 
to my experiences, this diflTrence with regard to the chance of a cure is not 
essential with exclusive radiotherapy as any inflammatory process means a 
great complication for this therapy. If, however, Rontgen therapy is com- 
bined with an efficient disinfecting treatment, the results obtained with 
inflammatory infiltration will be much better than with cancerous infiltra- 
tion. But, anyhow, the value of any therapeutic method is ascertained by 
definite cures. 

HI. Repeatedly, I have, with regard to radiotherapy, pointed out the 
importance of life conditions and of systematic after-care. In 1923. I could 
report statistical results* M'ith cases well followed up, having the ' same 
clinical findings. The difference which became manifest in the results 
obtained with two groups I had formed, was produced by the condition of 
life under which these patients lived after having had Rontgen therapy, 
^^^ith one group of patients all that could be done was to hospitalize them 
for a long time or to send them to a sanatorium for completion of cure. 
Others, again, had all they wanted as to rest, diet and nursing at their homes. 
When it was impossible to give them the benefit of long hospitalization, these 
women had to return to their jobs in poor or even miserable home conditions 
after the treatment was finished and when they were just beginning to recover. 
At that time (1923) we stated, three years after treatment was finished, a 
difference of results from 42 : 22 per cent, and four years afterwards from 
41 : 15 per cent. 

With cases I recently have controlled personally with regard to this 
problem, the difference was no longer so marked as with the material fol- 
owecl up in 1923, when the conditions of life in Germany were still affected 
y war and inflation times. But the results won with a series of 140 patients 
aving the same clinical findings show, nevertheless, the following difference 
our years after the treatment was finished : 

Group I (good conditions of life), 46 per cent, symptom-free and able to work. 

roup II (bad conditions of life), 32 per cent, sjmiptom-free and able to work. 

the same, these results are very important and have led me to insist 
_J _good after-care. As conditions of life have become better these last 

Strahlentherapie, Bd. xv, p. 770. 
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years, the benefit of hospitalizing patients for some weeks can he conferred 
to a broader mass of patients than before. After-care, as I have pointed out 
elsewhere,! must aid the body to eliminate the products of degeneration. 
Mechanical cleaning is obtained by disinfecting irrigations; resorption from 
the vagina, not being of much importance, plays a role anyhow. For those 
masses of decayed cells which have been swept off by the blood-stream, 
something can be done by medication with the purpose of accelerating metab- 
olism. Sulphur administered either per os or by means of intravenous injec- 
tions has proved to be very successful. Arsenical preparations, formerly 
greatly appreciated with cancer therapy, are of essential importance only 
with patients in poor systemic condition. With women who tend to grow 
stout, arsenical medication is not wise. Change of altitude has proved to 
have a very favorable action, the influence of altitude, which has an acceler- 
ating effect on metabolism, being particularly propitious for the elimination 
of degeneration products. It is of prime importance to watch the weight 
curve after radiation therapy. Loss of weight, when conditions of life are 
otherwise satisfactory, is a bad symptom. 

IV. Though statistics demonstrate clearly the value of special care after 
treatment for cancer, it is very unsatisfactory that one knows so little about 
the relations of systemic conditions and cancer. That is the reason why any 
procedure to cure the body of the cancerous disease offers so little chance 
of success. The disappointments one experiences over and over again with 
initial cancerous growths prove this above all. 

The reason for this limit of our efficiency lies partly in early dissemination 
of cancer from ever so small a primary tumor. I recently was able to state 
by autopsy in six cases that the cancerous growth in the corpus uteri and 
in its surroundings was completely healed up, but that those patients had 
died of distant metastases. 

Thus, the size of a cancerous growth, in as far as the tumor may be 
characterized as being localized, does not permit one to draw any definite con- 
clusion as to prognosis, though, in general, it is correct to presume that the 
bigger the primary tumor, the worse the prognosis. 

Neither are systemic condition nor looks of the patient determinant with 
regard to the final result of treatment. Every one knows those patients who, 
seemingly in blooming health, come with an initial cancer of uterus for treat- 
ment, but die in the course of one to two years, while others of appar- 
ently cachectic condition, a definite cure is obtained. 

I have drawn up some statistics of cancer of the cervix uteri dealing 
with the fate of young women (operable cases). It yields, five years after 
the treatment is finished, the following results : 

Group I (1916-1921), symptom-free and able to work, 38 per cent., instead of 5^ 
per cent, of the total average. 

Group II (1922-1925), symptom-free and able to work, 50 per cent., instead of 66 
per cent, of the total average. 


t Radiology, vol. i, p. 74. 
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These results fall considerably short of the standard. That they cannot 
be explained by chance is shown by the great surgical statistics. Here, also, 
cancerous growth with young women has a much more grave prognosis quoad 
sanationcm than with women over forty years of age. The reasons for this 
are unknown: another example for the fact that the relations between 
destruction of cancer and collaboration of the total organism to obtain a 
definite cure, still offer a wide field of stud3^ 

V. The efficiency of any radiotherapeutic method becomes manifest after 
surgical operation. In the subsequent statistics I have assembled all those 
cases of cancer of uterus on which a Wertheim operation had been performed 
at some time or other, and which came with recurrence for Rontgen treat- 
ment. The clinical quality of these cases differs widely, so that really a series 
of subdivisions would be necessary. But to be loyal to the principle of the 
all-comprising statistics of Winter, all those cases are included which are 
hopeless from the beginning, though they are a burden especially for this 
statistics table. 

Results Obtained zvitJi Recurrences After Operation for Cancer of the Uterus 

by Rontgen Therapy 

ii8 patients, three to four years after treatment symptom-free and able to work 
20 = 17 per cent. 

104 patients, five to six 3"ears after treatment symptom-free and able to work 
10 = 9, 6 per cent. 

59 patients, eight to nine j'ears after treatment symptom-free and able to work 
4 = 6, 7 per cent. 

VI. I cannot close the discussion of my statistics without referring to a 
special circumstance. The percentages of cure, obtained for localized can- 
cerous growth of the uterus, already attain a considerable height today; the 
more desolate, on the contrary, are the results with the so-called inoperable 
cases. Though we may be satisfied in thinking that without radiation therapy 
these cases would all be lost, a cure percentage of 12 per cent, is still unsatis- 
factory. Although, with our methods of treatment, we expect to improve 
the results from year to year, still only a small per cent, can be added. 

From the total statistics of those cases of inoperable cancer where the 
cancerous growth had extended over the pelvis without having formed distant 
metastases^ — a cure percentage of 22 is obtained. This seems to be the best 
result possible. The difference between operable and inoperable cases remains 
great. This fact proves clearly that besides further improving our methods 
of cancer therapy we must try to reach cancer cases earlier. Thus, the 
demand of the years to come will be : Wider mformation among mankind as 
to early symptoms of cancer and the possibility of curing an initial cancerous 
geozvth. t 

In this propaganda to fight cancer, the United States of America takes 
tbe lead in an aggressive way. 
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THE TREATMENT OF CANCER OF THE BODY OF THE 
UTERUS BY RADIATION 

By Curtis F. Burnam, M.D. 

OF Baltimoke, Md. 

FROM THE JIOWAHD A. KELLY HOSPITAL 

Cancer of the body of the uterus is, with very rare exception, an 
adenocarcinoma and tends to metastasize somewhat more slowly than that 
of the cervix. Visceral and distant metastases are, however, much com- 
moner than in the epidermoid carcinoma of the cervix. The disease is rare 
when compared to cervical cancer. The ratio between these two groups in 
our records is as one to fourteen. 

Old age is a predisposing cause. Patients with uterine body cancers 
are much older on the average than those afflicted with the cervical, ovarian, 
and other gynaecological carcinomas. In 165 patients of this group, treated 
in the clinic of the Howard A. Kelly Hospital, the average age was fifty- 
seven years. This age probably is some years beyond the average age of all 
women with this particular form of cancer, because most of the patients 
were sent to us for radiation because of some physical disability — not infre- 
quently old age itself. In the early cases, the average age was fifty-nine 
years; in the advanced cases, fifty-eight years; in the recurrent cases, fifty- 
one years; in the metastatic cases, fift}’- and a half years. The oldest woman 
in the group was eighty and the youngest twenty-eight years. Dr. Leda J. 
Stacy, in 333 cases treated at the Mayo Clinic, notes that it is fairly fre- 
quent in younger women — 10.51 per cent, of her cases were under forty- 
five years of age. In our series, there were nineteen cases under forty-five 
years of age, exactly 11.5 per cent. 

Heredity probably is an important predisposing cause but it is rather dif- 
ficult to prove this on clinical material. There is a distinct tendency, with 
these patients, to develop cancer in some other part of the body of an 
entirel)'^ different type; and, occasionally, two distinct cancers are found 
at the same time in the same patient. As to the influence of race on the 
frequency of this cancer. There is a large negro population in Balti- 
more and, in our clinic, we see a great deal of cancer in the negro. It, there- 
fore. is somewhat surprising to find only two negroes in the entire group of 
165 cases. It is our impression that cervix cancer is relatively much more 
frequent in the negro than in the Caucasian and that it can be attributed to 
tbe prevalence among the negroes of the A'-enereal diseases and, also, to the 
average greater number of pregnancies and poorer obstetrical care at labor. 

In the literature, there are current and frequently repeated statements 
that cancer of the uterus is much more frequent in women with fibroid 
tumors, in those suffering from sterility, and in those who are unmarried. 
Without accurate information as to the percentage of fibroids in all women, 
of sterility in all married women, and of spinsterhood in general, our small 
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group of cases is of limited value in throwing light on the importance of 
these factors. However, my impression is that they have little, if any, 
etiological significance. As only a small percentage of our cases was sub- 
jected to surgical operation, the determination of fibroids had to be made by 
clinical examination — a somewhat uncertain method. In the entire group, 
fibroids definitely were found onh'- in 12 per cent. Doctor Stacy, in 269 
operated cases, found 33.45 per cent, fibroids. C. C. Norris and Vogt 
in 1 15 cases, observed this complication in 21 per cent. James Ewing 
quotes Klob to the effect that 50 per cent, of all women over fifty have 
uterine fibroids ; and that 20 per cent, of all over thirty-five are similarly 
affected. Uterine fibromata are much commoner in negroes than in whites 
but, apparently, body cancers are much rarer, and the reverse should be the 
case if fibroids cause or favor cancer. 

Sterility does seem to be a predisposing, or, at least, an associated con- 
dition. In 127 records, where this Cjuestion is clearly taken up, there were 
fifty-eight women who had children and sixty-nine who had none. In these 
women, there was, therefore, a 55 per cent, sterility. All of them had been 
married for years. Most of those who had children were multipara ; the 
greatest number of children in any one case was sixteen. 

Out of the entire group, twenty-six were married, 15.7 per cent. This 
does not seem a high percentage of unmarried women, but it may be, if only 
unmarried women of the age of our patients are considered. 

Whenever the diagnosis of cancer of the body is established and the 
local conditions in the pelvis determined, there remains the obligation to 
examine the patient exhaustive!}'- for abdominal and general metastases. 
This is much more urgent than in cervical cancer. 

Treatment . — It is convenient in considering treatment to divide the cases 
into the early operable, the late border-line and inoperable, the recurrent 
after operation, and the metastatic. 

When the disease is limited to the uterus, there are two possible methods 
of successful treatment. Hysterectomy, long in use, is accompanied by a 
lower mortality and a higher percentage of permanent cures than the same 
])rocedure has yielded in treating cancer of the cervix. Recently, Stacy, 
Heyman, Schreiner, and others have reported methods and results in treat- 
ing these early cases with radium alone. These reports point to the pos- 
sibilities of the non-operative methods and He3'man. in particular, records a 
five-year cure rate comparable with that obtained by surgical operation. He, 
nevertheless, still feels that, unless there is some general contra-indication, 
such as old age and corpulence, very high blood-pressure, organic heart 
disease, nephritis, or diabetes, operation is tbe method of choice. 

When the disease has extended beyond the uterus, there is very little 
field for operative interference, but there is still definite hope of a cure by 
radiation. We have had two patients who belong in the inoperable exten- 
sive group where a conibination of operation and radiation has been of 
value. In one. in addition to a very large carcinoma of the body of the 
uterus, there was bilateral involvement of both ovaries. The patient was 
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in rather poor general condition and, at operation, the ovarian carcinomas 
were found densely adherent to surrounding structures. A rapid removal 
of both ovarian masses was carried out and, in place of removing the uterus, 
radium treatment was given to take care of that part of the disease. During 
the convalescence, additional radium radiation was given by crossfire method 
to the entire pelvis. The uterus, originally the size of a three and a half 
months’ pregnancy, is now quite small and free of disease. The patient also 
seems quite well after two years. The second patient had a small, freely 
movable uterus which was removed along with the tubes and ovaries by 
abdominal operation, i)ut a packet of glands was found over the iliac ves- 
sels — one of these was removed and found to be cancerous. After recovery 
from the operation, a systematic and careful radiation of the involved iliac 
region was carried out and this patient — now five years later — seems free 
of cancer. Such cases as these must be the great exceptions and the shock 
and lowered resistance from operations, in most of the inoperable cases, 
would only lessen the chances of benefiting by radiation. 

When the disease has extended by metastasis beyond the first regional 
glands, operation obviously is contra-indicated. Exactly the same treatment 
holds true of all cases which have recurred after surgical removal of 
the uterus. 

Operative Technic . — It does not fall within the scope of this paper to 
discuss the details of surgical treatment of cancer of the body of the uterus. 
There is a lower primary mortality from vaginal hysterectomy than from 
abdominal hysterectomy. The former method, however, in addition to yield- 
ing a smaller percentage of permanent cures, has the disadvantage of being 
applicable only to those cases where the pelvis is roomy, the uterus small and 
perfectly movable. The abdominal operation always should include removal 
of the tubes, ovaries, cervix and top of fhe vagina. There is a very definite 
primary mortality associated with abdominal panhysterectomy for corpus 
carcinoma. In our own series of twenty-seven cases where abdominal hys- 
terectomy was resorted to, the primary death rate was 9 per cent. So 
far as general examination showed, these cases all were in good condition 
and were good operative risks. Doctor Stacy in a series of 239 cases from 
the Mayo Clinic reports a primary mortality of six per cent. The reports 
from the literature indicate a primary mortality running from about 6 per 
cent, to 15 per cent. 

Technic of Radiation . — In the early cases, and in all cases so far as the 
disease of the uterine body is concerned, our chief reliance has been on 
intra-uterine radium treatment. There has been no primary mortality or 
serious complications. 

Our source of radiation has been radon in a glass tube or bulb, sur- 
rounded by a millimetre of brass and three millimetres of rubber. We usually 
employ from one curie to three curies of radon, divided into from four to 
six equal parts. The tubes, to which strings are attached, are introduced into 
the uterine cavity and a dosage of from two and one half to three gram hoims 
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is given. The dosage is not surpassed unless the uterus is a very large one 
and the cavity very extensive. Crossfire radiation, either by radium or by 
X-ray, should be given with great care and mainly to the iliac glands and 
lateral walls of the pelvis. There is real danger of intestinal injuries if this 
radiation is super-added to the uterine radiation by central exposure. In 
the very large, inoperable cases, and in the metastatic cases, the conditions 
are so variable that no definite plan can be laid out to cover groups of 
cases. Each patient must be individualized and the method decided upon 
which promises the most complete treatment. A great deal of this treatment 
is by crossfire radiation from the surface of the body. Unless several grams 
of radium are available, it is preferable to use X-ray. Where the radium is 
available, it is decidedly more efficacious. 

‘ The radiation of post-operative cases demands special consideration. 
Very frequently the small intestine has become adherent to the vaginal scar 
and the radiation which is given directly to the vault of the vagina should be 
of a very mild character. The lower vaginal wall, which is a frequent point 
of metastasis, can be treated more vigorously. The regional gland regions 
should be treated by crossfiring, as already has been referred to above. 

Intra-uterine treatment is usually given under nitrous oxide ansesthesia, 
with the usual antiseptic precautions for intra-uterine handling. The patient 
is kept in the hospital for a few days until it is evident that complications 
will not take place. The discharge usually ceases within five or six weeks. 
Some of the larger uteri decrease as markedly as do fibroid uteri after radia- 
tion. After from ten to twelve weeks, the patient is brought back to the 
clinic, given a second aniesthesia, and thoroughly curetted. If no malignancy 
is found, no further treatment is given. If cancer still is present, either a 
hysterectomy or a repetition of the treatment is carried out. The former 
method is preferable unless the general condition contra-indicates any opera- 
tive procedure. 

The patients should be put in full possession of the facts as to their 
conditions and instructed to keep in touch with the clinic and report back 
at stated intervals, even when there are no symptoms. 

Results . — It is not a simple matter to secure from the literature accurate 
data as to the percentage of permanent cures of cancer of the body of the 
uterus. Our own material from the operative standpoint is quite small. 
Heyman collecting from a number of reports notes 323 operations with 58.8 
per cent, of cure. By radium alone, in fifty-two cases, there was 50 per 
cent, of five-year cure at the Radiumhemmet in Stockholm. John G. Clark 
reports 42 per cent, of three-year cures. Norris and Vogt, 44 per cent, cures. 
Stacy reports 269 cases treated by hysterectomy of whom she was able to 
trace 215. Of these. 108 — 50.2 per cent. — were living at the end of four 
years. A little more than 40 per cent, could be tabulated as living if all the 
cases unheard from were dead. However, sixteen patients who died sub- 
sequent to the operation died of other causes than cancer and this, of course, 
would raise the operable cure rate. Out of thirty-two patients treated bv 
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radium alone, she was able to trace twenty-five, all but two of whom had 
died from the disease. 

Our own cases are grouped under four headings : first, comparatively 
early, possibly operative cases ; second, advanced inoperable cases ; third, 
recurrent cases ; fourth, cases already presenting metastases. 

Comparatively Early, Possibly Operative Cases. — In this group, the cases 
should be subdivided into those treated by operation alone, by radium alone, 
by radium and operation, and by operation and radium. It has been our 
impression up until Cjuite recently that if a patient were in normal general 
physical condition and the uterus freel}'^ movable, operation alone, or opera- 
tion followed by radiation, was the method of choice. As a consequence, 
with two or three exceptions where a patient positi^’^ely refused operative 
interference, all the patients have been treated by operation, whether radia- 
tion was given prior to, or subsequent to, the operation or not given at all. 
The patients who have been treated with radium alone have been those 
where a technical operative condition existed but the general condition of 
the patient made operation unusually hazardous. The chief disabilities in our 
group were old age and corpulence, high blood-pressure, organic heart 
disease, diabetes, and nephritis. 

Eleven cases were treated by operation alone; forty-six cases by radium 
alone ; eleven cases by radium and operation ; and five cases by operation 
and radium. 

Cases Treated by Operation Alone. — There were eleven of these cases, 
five less than five years old all are still living. Of the six remaining cases, 
three are living, one died from operation, one died from recurrence, and 
one has been lost sight of. Known living after five years represents 50 per 
cent, of the total. Excluding the case lost sight of from consideration, the 
operative five-year cure rate is 60 per cent. 

Cases Treated by Radium Alone. — There were forty-six of these cases. 
Of these forty-six cases, nineteen have been treated within five years and will 
be excluded from consideration. Of the remaining twenty-seven cases 
treated prior to five years ago, fifteen are living, seven are dead from the 
disease, and five from other causes. Of the living cases, five have just 
passed the fiA^e-year period, one, six years, one, seven years, one, eight 
years, four, nine years, two. ten years, and one, tAveh'^e years. Of the seA^en 
cases dying from recurrence, practically all had metastases ; one liA’^ed one 
year, two liA^ed tAvo years, tAvo, three years, one, four years, and one, seven 
years after the treatments. Of the patients Avho died from other causes than 
cancer, four died of apoplexy, and one of diabetes. One of the patients 
lived a year, tAvo for three years, and one for four years. 

After five years, of tAA-enty-scA'en patients, fifteen are living and AA'ell, 
and tAvelve are dead, making a rate of 55 per cent, living and 45 per cent, 
dead. If Ave exclude from our list the patients knoAvn to haA^e died of other 
causes than cancer, the cure rate is 69 per cent. If the cases dying of other 
causes than cancer and Avith no evidence of cancer are put in the cured list, 
the rate of cure AA’ould be 74 per cent. 
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Cases Treated by Radium and Operation. — There were eleven of these 
cases. Of these eleven cases, two have been treated within five years and 
will be excluded from consideration. Of the remaining nine cases treated 
prior to five years ago, five are living and well, two died of recurrence, one 
from the operation, and one has been lost sight of. The percentage living 
is 55.5 per cent, and if the lost-sight-of case is excluded, the cure rate would 
be 62.5 per cent. In most of these patients, operation was performed a few 
days after radiation; but in two cases, a period of 60 days elapsed between 
the radiation and the hysterectomy ; and, although curettage had demonstrated 
the disease prior to operation, the uterus after removal was found clear of 
cancer on most careful pathological stud}'-. 

Cases Treated by Operation and Radium. — There were five of these 
cases. Of these five cases, one has been treated within five years and will 
be excluded from consideration. Of the remaining four, all are well. One, 
however, had a recurrence which, at a subsequent treatment, ' was cleared 
by the radium. 

Advanced Inoperable Cases. — By inoperability .is meant local extensions 
without demonstrable metastases which render complete removal impossible. 
The extensions may be either lateral or over the vaginal walls. A number 
of these patients were given only palliative treatment. At the present time, 
we would be very much inclined to treat everyone by a plan which aimed to 
cure. Omitting from consideration fifteen cases treated within the last 
five years, there remain thirty-one. Of these thirty-one cases, we have been 
unable to trace four. Sixteen died within two years; three lived for longer 
than two years; three lived for longer than three years; and one lived for 
five years. Four cases are living and well, so far as clinical examination 
discloses, after five years. The first of these patients, well for five years, had 
a complicating fibroid. The uterus Avas the size of a six months’ pregnancy. 
There Avas fixation to the left pelvic Avail. The histological grading Avas 
No. I. The second case Avas inoperable as the entire uterus Avas iuA'olved and 
the condition extended down on to the vaginal wall. There Avas no fibroid 
present but the uterus Avas the size of a four months’ pregnancy. Within 
three years, the uterus Avas of normal size and at the end of five years the 
patient still is Avell. The histological grading AA’-as No. 3. The third case 
has already been referred to and is Avell six years after treatment. Inopera- 
bility here Avas due to local metastatic glands on the pelvic Avail found at the 
tune of hysterectomy. The fourth case Avas inoperable because of fixation 
through the right broad ligament to the pelvic Avail. This Avas grade No. 2 
and the cure has lasted for five years. The five-year cure rate is 12.9 per 
cent, in this group. Taking the entire group of forty-six cases, and taking 
one year as the period of cure, the rate is 21 per cent. 

Recurrent Cases. — Out of a total of thirty such patients, tAventy-four 
have been treated more than fiA^e years ago. TAventy-tAvo are dead ; tAvo are 
living and AA’ell. Of those that died, one lived three years, and one liA’-ed 
-seven years; the others all died Avithin tAvo years of the time of tlie treat- 
ment. One of the cured cases has been aa-cII for six years and one for nine 
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years. The cure rate is 8.3 per cent. Our results in this group have been 
disappointing. When the patients came to us in most of the cases the disease 
seemed limited to the vagina and, practically without exception, the vaginal 
metastases cleared up. In some cases these were followed by local recur- 
rences and in some by abdominal metastases. All died of the disease. 

Cases Already Presenting Adetastases . — There were eleven of these 
patients. In not one was a cure obtained. The metastases have been mainly to 
the pelvic glands and to the abdominal viscera and glands. In most of these 
jDatients, there was no attempt made to treat the whole disease but merely to 
relieve the chief complaint — usually pain. In a patient at present under 
observation, a large pelvic mass has disappeared and an upper abdominal 
metastasis has almost disappeared. In the very nature of things, however, 
the extensive metastatic cases are hopeless from the standpoint of cure. All 
of these patients of whom our records are complete died within two years of 
the time of the first treatment. 

General Consideration . — Taking all cases, operable, inoperable, recur- 
rent and metastatic which were treated prior to five years ago, there are 
included 112. Of these, ninety-one have died and twenty-one are living. We 
have not included in the living any cases except those known to be free of 
the disease As already has been noted in the operable group, a number of 
patients died after some years of other causes than cancer. I have not 
included in these 112 cases those treated in any other way than by radium. 
The cure rate for the entire group is 18.7 per cent. 

A study of our cases does not give us a great deal of encouragement in 
attempting either to prognose the outcome or to determine the radio-sen- 
sibility by grading of the cases. We have observed extensive metastases with 
grade No. I’s, we likewise have seen grade No. 4’s which long have remained 
local. Our five-year cures represent all four grades. 

As with cancer everywhere, the chief factor in determining the prob- 
•ability of cure treatment is the extent of the disease, the earlier the patient 
comes for treatment, the greater the likelihood of cure. 

In operable cancers of the body of the uterus, radiation offers a method 
of treatment comparable to the best surgical treatment in its permanent 
results. It obviates, to a large measure, at least, primary mortality and is 
applicable to a large number of patients who are bad surgical risks. 

Radiation offers a possibility of cure in a considerable percentage of 
inoperable and recurrent cancers of the body of the uterus. 

In metastatic cancer, radiation can be a valuable palliative remedy, reliev- 
ing pain, haemorrhage, and probably prolonging life. 

Pre-operative radiation does not increase the hazards of operation, and 
post-operative radiation would seem to be a logical procedure in many cases. 

Where there is lateral trouble, evident on examination, and a doubt as to 
whether it is malignant or not. operation is preferable to radiation. 


442 



THE COMBINED RADIUM AND RONTGEN TREATMENT OF 
CANCER OF THE CERVIX UTERI 

By James Heyman, M.D. 

OF Stockholm, Sweden 

FROM THE RADICMHEMMET OF STOCKHOLM. 

In the early years of gynaecological Radiotherapy there were constant 
discussions as to the limits of the zone in which radium was therapeutically 
effective. It was frequently observed that carcinomata which were strictly 
limited to the cervix yielded better results than those where the cancer had 
spread to parametria and glands. This fact was in the first place considered, 
to be due to an insufficient depth dose, the cancer cells at a certain distance 
from the radium not receiving a sufficient dose. True, the experience of 
recent years has taught us that an effective radiological treatment is by no 
means a problem of dosage alone, in the sense that it is only a matter of 
applying the greatest possible radiation intensity to all layers of the tumor, 
though it is natural to assume that in some cases an incomplete cure in intra- 
genital radium treatment must be due to an insufficient depth dose. One is 
led to this assumption by the fact that not infrequently the cervical tumor 
itself disappears after treatment while the cancer continues to invade the 
parametrium and the glands. A more efficacious radiation of the parametria 
in these cases ought therefore to improve the results. The question of 
homogeneous irradiation of the pelvis is still a subject under discussion in 
gynjecological radiotherapy. 

Not long after Forssell, in 1913, had elaborated our present technic in 
the radium treatment of cancer of the cervix, we found that we were unable 
to attain the desired therapeutic effect in the parametria by increasing either 
the radium quantity or the duration of irradiation. These procedures only 
led to such an increase of the surface dose that injuries to the tissues in the 
neighborhood of the focus resulted especially to the bladder and rectum. 

We learned that an aggregate vaginal and intra-uterine dose of about six 
900 milligram element hours (115 milligram radium element for sixty hours) 
could not be exceeded without risk. 

In order to obtain a more effective irradiation of the parametria it would 
have been necessary either to alter the technic in the intragenital application 
or to combine the intragenital application or to combine the intragenital 
treatment with irradiation of the parametria from some other entrance field. 

The former of these alternatives, particularly the possibility of estab- 
lishing a better relationship between surface and deep dosage through heavier 
filtration, we considered unwise to adopt, however, at that time. This was 
partly owing to the fact that we had onl}’^ relatively .small quantities of radium 
at our disposal, but the main reason was that we felt disinclined to depart 
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from a technic which held out such promising results before it had been 
tested on a larger number of cases. 

The introduction of deep Rontgen therapy opened up new roads for 
parametric irradiation. In Germany, about fifteen years ago, the homo- 
geneous irradiation of the pelvis by Rontgen-rays was the dominating ques- 
tion in gynaecological radiotherapy. This was partly owing to the difficulties 
this country encountered in procuring radium during and after the war. It 
is scarcely any exaggeration to say that the endeavor of the German gynae- 
cologists to obtain a homogeneous Rontgen irradiation of the pelvis has been 
one of the most important incehtives to the elaboration of modern deep 
Rontgen therapy (Seitz and Wintz, Kronig and Friedric, Warnekros 
and Dessauer). 

As soon as Radiumhemmet, in the beginning of 1918, had obtained its 
first outfit for deep Rontgen therapy, the combined Rontgen and radium 
treatment of cervical cancer was tried in a large number of cases of cervical 
cancer. In the first instance these were chosen from among those where 
the previous radium treatment had failed (R6. I). 

During the period 1914-1925, 200 out of 885 cases were treated in this 
way and every new contribution to the Rontgen technic stimulated us to fur- 
ther efforts. The results, however, have been depressing. In only a few 
of these cases has a permanent cure been obtained whether there was a ques- 
tion of local or parametric recurrences or of metastases. Occasionally the 
Rontgen treatment may have inhibited the process or alleviated the pains 
for a short time, but the effect has been only temporary. A carcinoma which 
is not cured by our routine radium treatment is practically always refractory 
to Rontgen rays. This has also been our experience in recent years since 
we have been using a heavier filtration (filter equivalent to three milli- 
meters of copper). 

The above cases, however, are mentioned only in passing as they were 
not subjected to Rontgen treatment combined with the radium, but received 
Rontgen treatment only subsequently to radium, as a last resort. The aim of 
the present investigation is rather to find out whether Rontgen irradiation of 
the parametria given in direct connection with radium has been a valuable 
therapeutic adjunct or not. That question must be settled by comparing the 
end-results in two series of cases, one treated solely by radium, the other 
treated both by radium and Rontgen rays. 

Tbe difficulty in an investigation of this nature lies in the fact that one 
must have two relatively large series of cases for comparison, observed for 
at least five 3’^ears. Furthermore the initial material must be equivalent and 
the radium technic the same in the two series. Investigations hitherto pub- 
lished on this subject do not seem to me to fulfil these conditions. Our 
experiences may therefore be of interest, the more so, as, on the one hand, 
the combined radium-Rontgen treatment is at the present time the form of 
treatment most in use. and, on the other, because our first impression of 
the combined therapy was not altogether favorable. 
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I have mentioned before on different occasions {Jour, of Obsfef. and Gyn. 
of the Brit. Emp., vol. xxxi, No. i ; Acta Radiologica, vol. x, fasc. I, No. 
53 ; and Proc. of the Royal Soc. of Med., vol. xxii) that we tested the com- 
bined treatment for a few years but later restricted it to cases with large 
glandular metastases. The reason for this was mainly that in examining 
the primary results we were unable to find that the Rontgen treatment had 
brought about any improvement. A contributory cause was the occurrence 
now and then of cases of Rontgen cachexia undoubtedly due to a too forced 
Rontgen treatment. To what extent our reported views of the value of 
parametric Rontgen application must be corrected will be clear from the 
following account of the five-year results now available. 

Our experiments with combined radium and Rontgen treatment were 
carried out mainly during 1919 and 1920. A smaller number of cases was 
treated during 1918, 1921, and in the beginning of 1922. During 1918—1920 
our radium technic remained practically unchanged. In 1921 we began our 
therapeutic attempts at a modified radium treatment, of which an account 
was published in Acta Obstct. et Gyn., Scond., vol. ix, fasc. 1—4. This modi- 
fication consisted in giving two instead of three applications of radium. 
Only a few of the cases thus treated are included in the following statistics. 
As no other important change in our radium technic has occurred simulta- 
neously with the Rontgen experiments, it may be assumed with fairly great 
probability that variations, if any, in the therapeutic results may be ascribed 
to the parametric Rontgen irradiation. 

During the period 1918-1922 inclusive, 168 (36.8 per cent.) of a total 
number of 457 cases of cancer of the cervix admitted for treatment have 
been treated with combined radium and Rontgen irradiation. This will in 
what follows be called the combined treatment. 

Table I shows the distribution of cases. 

The cure result of the combined treatment on the five-year basis is forty- 
nine cured out of 168 treated. If we now compare this result with the five- 
year result for the cases numbering 289 treated from the start solely by 
radium during the same period (1918—1922 inclusive) we find: With radium 
alone, 21.8 per cent, five-year cures; with combined treatment, 29.2 per cent, 
five-year cures. 

Before venturing upon any conclusions from this comparison, it will be 
necessary to show that the initial material in the two series is approxi- 
mately equivalent. 

During the period 1918—1922 inclusive, the cases were distributed 
as follows : 

Radium only Combined treatment 

Inoperable cases 62.6 per cent. 64.3 per cent. 

Border-line cases 6.6 per cent. 8.3 per cent. ' 

Operable cases 30.8 per cent. 27.3 per cent. 

riie series of cases subjected to combined treatment include a slightly 
larger number of advanced cases than that in which radium only has been 
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used. In spite of this, however, the end-result with the combined treatment 
is decidedly better. From this one might feel justified in concluding that 
the combined treatment is superior to radium alone. 

Against this, however, it might be rightly argued that the number of 
cases in the two series is not sufficiently large. It is quite conceivable of 
course that chance coincidences of different kinds, c.g., some intercurrent 
deaths or cases where ' it has been impossible for some reason or other to 
carry through the treatment rationally, may make the result in the series of 
cases treated solely with radium appear worse than in the series subjected 
to the combined treatment. 

It has seemed to me appropriate, therefore, to find out what the outcome 
would be of a comparison between larger series of cases. 

If the apparently better end-result of the combined treatment is really 
due to the parametric Rdntgen irradiation, then the end-result during 1918— 
1920 inclusive, when the combined treatment was that mainly employed, 
ought to be better than the average result during the other years. 

I have therefore compared the results from the period 1918-1920 inclu- 
sive during which time the combined treatment, as will be clear from Table I, 
was used in 66.2 per cent, of cases, with the result obtained in the total num- 
ber of 737 cases treated during the ten-year period 1914-1923. It is true 
that during all these ten years the radium treatment has not been carried out 
in so strictly uniform a manner as during the period mentioned above and, 
further, that this series also includes the cases treated by Rontgen. How- 
ever, the errors occasioned by these two factors are likely to outweigh one 
another. Also such chance coincidences as mentioned above may be con- 
sidered eliminated in this relatively large series. 

This comparison shows : 


1914-1918 inclusive 23.1 per cent, five-year cures. 

1914-1920 inclusive 26.8 per cent, five year cures. 


During these two periods the cases were divided as follows ; 


1914-1923 1918^1920 

Inoperable cases 66.8 per cent. 66.7 per cent. 

Border-line cases 7-7 per cent. 8.5 per cent. 

Operable cases 25.5 per cent. 24.9 per cent. 


It will be seen, therefore, that the initial material is almost identically 
the same. 

This comparison, too, is in favor of the combined treatment. Our origi- 
nal opinion of the value of the parametric Rontgen irradiation, based on 
the primary results obtained, can no longer, therefore, be maintained. No 
other conclusion can apparently be drawn from my investigation than that 
the combined treatment has brought with it a more favorable end-result 
than intragenital treatment by radium alone. 

It is to be noted, however, that the superiority of the combined treat- 
ment is by no means so obvious as has been suggested in some quarters. 
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There is no doubt whatever that radium irradiation is by far the more impor- 
tant part of the treatment. 

In my statistical examinations I have also tried to find an answer to two 
more questions: 

Firstly, whether the parametric irradiation has improved the result in 
all the various stages of cervical carcinoma. 

And secondly, whether any one particular variation in the Rontgen tech- 
nic employed has yielded better results than any other. 

With regard to the first of these questions it is of interest to find out 
whether the demonstrated superiority of the combined treatment is equally 
obvious in tbe operable as in the inoperable cases. 

As in the group of operable cases no iiiAmlvement of the parametria is 
clinically obvious, it might seem as if irradiation of the parametria would 
be unnecessary in these cases. 

In the subjoined tables I have compared the result of the combined treat- 
ment, on the one hand, with the average result from the whole period, 
1914-1923, when radium was the treatment mainly used and, on the other 
hand, with the result of radium treatment alone during the period 1918-1922. 

In so doing I have included the operable and inoperable cases but left 
out the few border-line cases, for during the period 1918-1922 these num- 
bered only thirty-three while the inoperable cases numbered 289 and 
operable 135. 

The distribution of cases in the three series (border-line cases excluded) 
will be clear from the following table : 


Table I 

Treated by 

All cases radium only Combined treatment 

1914-1923 1918-1922 1918-1922 

Number of Number of Number of 

cases Cured cases Cured cases Cured 

Inoperable... 492 64 181 17 108 19 

Operable 188 82 89 37 46 24 

I give this table only to show the number of cases within the different 
groups. As will be noticed, especially in the operable cases, the primary 
figures, on which the cure rate in the following table has been calculated, are 
small, thus reducing to some extent their proof value. 


Table II 

The Cure Result m Inoperable and Operable Cases with Combined Treatment Compared ivitli 
the Average Result igi4-ig23 and the Result of Radium 
Treatment Alone Durmg igi8-ig22 

Combined 


All cases Radium only treatment 

Cure rate 1914-1923 1918-1922 1918-1922 

Inoperable 13.0 9.4 17.6 

Operable 43.6 42.8 52.1 
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Table II shows that the combined treatment gives better results, both 
in inoperable and in operable cases. This fact is more marked in the inop- 
erable series, although a not inconsiderable improvement is noted also among 
the operable cases. It would seem justifiable to conclude from the relatively 
large number of inoperable cases, and the considerable improvement of the 
results in this group, that the combined treatment of inoperable cases is 
superior to radium treatment alone. With regard to operable cases it seems 
doubtful whether any conclusion can be drawn. It is perhaps more prudent 
to wait until a larger series of cases which have been subjected to the com- 
bined treatment is available. 

The technical procedure in applying the Rdntgen treatment during these 
therapeutic attempts has varied in several respects. These variations refer 
in the main to the number of entrance fields, the number of irradiations and 
their distribution in series, the interval between the series, and lastly, the 
time of application of the Rdntgen in relation to the radium treatment. I 
am going to deal only with the last of these factors. With regard to the 
other factors, it is not possible to divide the available material into groups 
large enough to allow conclusions to be drawn. 

In one series, the larger one, the Rdntgen treatment has been given dur- 
ing the three weeks that, according to our standard technic, are allowed to 
elapse between the second and the third radium application. This form of 
treatment has been designated Rd. Ill in our tables. In a smaller series of 
cases the Rdntgen treatment was started after the third radium application, 
not later than one month after, usually within fourteen days (Rd. II). 

T.j^ble III 

Combined Treatment. Rdntgen Treatment After the Third Radium Application (i?6. II) 



Number of 

Cured 



cases 

(S years) 

Cure rate 

All cases 

S 3 

17 

32.1 per cent 

Of which : inoperable 

39 

9 

23 . 1 per cent 

border-line 

4 

n 

50.0 per cent 

operable 

lO 

6 

60.0 per cent 

We have also tried to start with Rdntgen treatment and to give the radium 

subsequently (Rd IV). 

On account of various circumstances 

these cases 

have been relatively few in number and will not be included in what follows. 

In Table III and Table IV the figures referring to the two 

series above 

mentioned are submitted. 

Table IV 



Combined Treatment. Rdntgen Treatment Between the Second and Third Radium Application 


{Rd. Ill) 




Number of 

Cured 



cases 

(5 years) 

Cure rate 

All cases 

IIS 

32 

27.9 per cent 

Of which; inoperable 

69 

10 

14.5 per cent 

border-line 

. . . . 10 

4 

40.0 per cent 

operable 

36 

18 

50.0 per cent 
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The results in the two series have been compared in Table V. 

Table V 

Comparison Between the C^ire Results in Rd. II and Rd. Ill 

Ro. II Ro. Ill 


All cases 32.1 per cent 27.9 per cent 

Inoperable 23 . i per cent 14 . 5 per cent 

Border-line 50.0 per cent 40 . o per cent 

Operable 60.0 per cent 50.0 per cent 


It will be clear from the comparison made in Table V that the end- 
result throughout is somewhat better in the first group (Ro. II) than in 
the latter. 

True that the border-line and operable cases are few in number, and 
the relatively slight difference as regards the cure result may conceivably be 
due to some chance coincidence. On the other hand, the difference in the 
cure rate in the comparatively large group of inoperable cases is sufficiently 
well marked to show that the form of combined radium-Rontgen treatment 
where the Rontgen is given after the completed radium treatment is to be 
preferred. 

Our experiences have led us to combine, since 1929, our radium treat- 
ment with Rontgen irradiation of the parametria as a routine, at least in 
inoperable cases, and to start the Rontgen treatment within a month of the 
final radium application. 

These attempts with combined radium-Rontgen treatment were com- 
menced simultaneously with the introduction of the deep Rontgen therapy 
at Radiumhemmet. Our therapeutic technic has developed with the rapid 
improvement in technical resources during these years and has gradually 
become modified according to experience gained. It is beyond the scope of 
this investigation to relate in detail how this technic has varied. The 
majority of cases has been treated on fairly uniform lines as far as the more 
important factors in the technic are concerned. 

The following conditions prevailed in most cases during the period 
1918-1922: Inductor coil with gas tube (S.H.S.). Peak voltage, 160-180. 
Milliamperage 2—2.5 milliamperes. Filter : during 1918, 4 millimetres alumi- 
num, from 1919 inclusive 0.5 millimetre copper i millimetre aluminum. 
Skin-focus distance: at first 20 centimetres later generally 30 centimetres. 

In all cases two abdominal fields were used, in nearly all of them in addi- 
tion two posterior fields and occasionally also a perineal field were used. The 
fields have nearly always been rectangular, varying between 10 and 13 square 
centimetres. The depth dose at 10 centimetres depth and at a skin-focus 
distance of 20-30 centimetres is estimated as 20—25 per cent, of the skin dose. 

Dosage. — During the years under review the dose was measured at 
Radiumhemmet by Holzknecht’s units and tablets. According to statistical 
data pertaining to the Rontgen dosage in Sweden (Sievert: Acta Rodiologica, 
vol. vii, p. 401) one S.U.D. approximate!}^ corresponds to fifteen to sixteen 
Holzkiiecht units. With the radiation intensity attained at that time it may 
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be assumed that one S.U.D. with 4 millimetres aluminum corresponded to 
about 600 Behnken’s units and with 0.5 millimetre copper + i millimetre 
aluminum to about 700 Behnken’s units. 

The skin dose at each application was ; ten Holzknecht units, occasionally 
fifteen Holzknecht units, exceptionally five Holzknecht units. 

The number of fields in each series of treatments was usually four, two 
anterior and two posterior. Only one application was given daily. A series 
consisted of one application to each field, in all four applications the fields 
being irradiated in rotation. Usually two series were given consecutively, 
each field thus generally receiving a total of twenty Holzknecht units. Some 
of the earlier cases received three series consecutively. Subsequent experi- 
ence regarding the local as well as general reaction of the patients caused us, 
however, to interpose an interval of one or several months between the 
second and third series. 

In cases proceeding favorably it gradually became the rule not to repeat 
the treatment after the conclusion of two series. With the more powerful 
apparatus that came into use later and the consequently much increased radia- 
tion intensity, we deemed it appropriate to reduce not only the single dose 
but also the aggregate dose per field and further to reduce the number of 
irradiated fields. 

Since 1929 the following technic has been in use: 

Transformer with valve-tubes and condensers. Coolidge tube. Constant 
voltage 160-170. Milliamperage : 6 milliamperes. Filter: Thoraeus’ tin- 
filter equivalent to three millimetres copper {Abstracts of Communications, 
Second Radiological Congress, 1928). Skin-focus distance: 30-40 cen- 
timetres according to the thickness of the abdominal wall. No compression. 

Entrance fields: Two abdominal, 10 to 13 square centimetres. Beam 
centered on the subjacent parametrium. 

Each field receives 3 by S.U.D. Only one field is irradiated per day, 
left and right alternately. If the patient’s general condition is appreciably 
affected the treatment is stopped for a day or two; as a rule, however, the 
Rontgen treatment can be carried out in the course of six consecutive days. 
In advanced cases or in cases where the radium treatment does not seem to 
be yielding the expected result, it may be necessary to give a larger Rontgen 
dose. This can be done by irradiatiiig two posterior fields provided the 
patient’s general condition and blood picture remain good. All patients are 
kept under careful observation and as long as they are progressing favorably 
the treatment is not repeated. 

For the time being this method of irradiating the parametria will form 
a routine part of our treatment for inoperable carcinoma of the cervix. 
Until we have gained sufficient experience most operable cases will be simi- 
larly treated. 

To what extent treatment by Rontgen may be replaced in the future by 
treatment by radium at a distance will dej^end upon the outcome of exjjeri- 
ments which we have recently started. 
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TREATMENT OF CARCINOMA OF THE CER^TX UTERI 

By William P. Healy, M.D. 

OF New Yohk, N. Y . 

Has the question of treatment for carcinoma of the cervix uteri been 
settled? If not, what are the chief differences of opinion and the reasons 
therefor? 

Briefly, it may be said that, previous to the discovery of radium and the 
subsequent recognition of its therapeutic qualities in the treatment of cancer, 
the only methods of treatment in vogue for cancer of the uterine cervix were 
those dependent upon surgical procedures. There were cautery operations, 
such as the high amputation of the diseased cervix with the actual cautery, 
as advocated and practiced by Byrne, or the slow, complete destruction of 
the growth by the prolonged application of heat with a hot soldering-iron, 
according to the method of Percy. There was the operative removal of the 
entire uterus with its adnexje and the adjoining parametrial connective 
tissues and lymphatics by vaginal route (Schauta) or by the abdominal 
route (Wertheim), 

There was also a combination of cautery and surgical treatment in 
which the cervical lesion was first thoroughl}^ destroyed by heat and then 
the hysterectomy was done either at once or shortly after. 

The success attending any one of the procedures mentioned varied with 
different operators, but, on the whole, the problem was most discouraging as 
the cures were so few and the failures so man)c 

The chief obstacle to success was the same then as it is today — the disease 
had become too extensive before it was recognized. 

The absence of symptoms which would enable tbe physician to recognize 
the disease while it was still localized at its original site and before it had 
spread to adjoining structures and neighboring lymph-glands accounted for 
the high percentage of advanced and therefore incurable cases. 

Nevertheless, specialists in pelvic surger}'- attacked this discouraging 
situation with courage and resourcefulness and finally the splendid operative 
procedure known as the Wertheim abdominal hysterectomy was developed 
and perfected in 1898. 

Fundamentally, this consists not only in the removal of the uterus and 
adnexre, but also the clearing out of all the parametrial connective tissues, 
lymphatics and regional l)unph-glands and the amputation with the uterus 
of the upper third of the vaginal tube. This operation required the recogni- 
tion and exposure of both ureters throughout the greater portion of their 
pelvic course and it interfered greatly with the support and innervation of 
the bladder. It was an extremely tedious and. indeed, difficult surgical proce- 
dure. 1 he result was a high primaiy operative mortality which was entirely 
out of proportion to the benefit to be expected for those that survived. This 
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was not to be wondered at when it was realized that 40 to 60 per cent, of 
the cases in which operation was attempted had already developed regional 
lymph-gland metastases. 

A study of g3mecologic literature from 1900 to 1920 will show that 
earnest and conscientious efforts were made by competent surgeons to cure 
carcinoma of the cervix by means of the Wertheim hysterectomy and that 
the end-results were far from satisfactory to the surgeon. 

There is no doubt, however, that this procedure increased the operabilit}' 
rate so that many more cases were subjected to major surgery under this 
plan than previously. In fact, Bonney thinks the operability rate increased 
to 50 per cent, or more. Bonney is probably the outstanding exponent 
today of the Wertheim plan of treatment for carcinoma of the cervix. He 
is a surgeon of unusual skill and judgment, he has earnestly and conscien- 
tiously applied himself to the development of a technic which would permit 
him to obtain the best possible results by surgical methods, and he has been 
able to reduce the primary mortality in his last five-year series to 16.5 
per cent. 

Bonney did his first Wertheim in 1907. In the twenty-three years from 1907 to 
1929, inclusive, he did the operation 382 times. He thinks his operability rate is 63 per 
cent, or more, so that during those twenty-three years he saw about 450 cases. This 
would leave a very large number of cases of carcinoma of the cervix in England available 
for operation during those years by other surgeons, but very few reports are available. 

Bonney gives two reasons in explanation for the extremely small number of papers 
from surgeons dealing with a large series of Wertheim operations. Both reasons seem 
inadequate and fail to explain. It would seem more probable that surgeons have no 
large series of Wertheim operations to report, as they have, after giving it a fair trial, 
been discouraged and therefore discarded the operation as a routine treatment for car- 
cinoma of the cervix for good and sufficient surgical reasons. These reasons have been 
stated many times in the past twenty-five years and are also emphasized in Bonney’s 
Hunterian Lecture. They are, briefly, the distressing post-operative sequelse in the 
form of sepsis, ureteral, vesical and intestinal fistulas, long period of invalidism, and high 
primary mortality. 

These unfortunate and serious complications may be expected with confidence since 
they occur in the practice of all surgeons who attempt the operation, even the most 
expert, including Bonney himself. Under those circumstances, surgeons and gynecologists 
of recognized skill and experience who have, with patience and great courage, attempted 
to cure carcinoma of the cervix with tlie Wertheim operation, have given it up as an 
unjustifiable routine surgical procedure. 

Bonney’s five-year statistics — 284 operations to the end of 1924 — show a primary 
mortality of 16.5 per cent, and a cure rate of 28.7 per cent. 

With the discovery of radium and the advent of radiation therapy in 
the treatment of cancer, it was a natural sequence that methods were devised 
looking toward control and cure of carcinoma of the uterine cervix by 
radiation therapy. 

In Europe. Regaud, Forssell. Heyman, Doderlein. and in the United 
States, Kelly, Burnam. Schmitz, John Clark, Bailey— all were pioneers in 
developing various plans of attack upon the disease and different methods 
of radiation the^ap)^ 
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The anatomical location of the cervix, its accessibility and the presence 
of the cervical canal, permitting attack from within as well as without and 
the fact that the cervix had no vital function to perform — all tended to 
create a situation favorable for study and treatment of the disease. 

Finally, from the various clinics under control of the investigators 
named, as well as from other clinics, reports favorable to radiation therapy 
began to appear. As was to be expected, at first these reports dealt only 
with the treatment of advanced or inoperable cases, as the favorable cases 
still were subjected to operation. 



FOUR FIELDS 

IS X IS CM ON SKIN OSMM CU -i-IOMM AL FILTER 

SOCM TARGET- StCIN DISTANCE ZOOKV 


Fig. I. — Sagittal section of average female pelvis. Showing dis- 
tribution of radiation from X-ray pelvic cycle — four fields — 15 by 15 
centimetres on skin, 200 kilovolts, o.s millimetres copper and i milli- 
metre aluminum filter, 50 centimetres target-skin distance. One 
erythema dose to each area. 

The palliative results were so surprisingly satisfactory that inevitably less 
and less advanced cases were accepted for such treatment. Finally, because 
of the good results obtained with them and the absence of primary mortality 
and serious complications, even the early and most favorable cases were 
subjected in many clinics to radiation therap}^ instead of operation. 

Radiation therapy has been, no doubt, somewhat handicapped because of 
the great cost of radium. Nevertheless, enough of the element has been 
available in different institutions in Europe and America since 1915 to permit 
large series of cases of carcinoma of the cervix to be treated with radium 
alone or in combination with Rontgen-ray. Papers dealing with the 

453 


e.x- 



WILLIAM P. HEALY 


perience of the surgeons in these institutions have been published from time 
to time and we now have available for stud)^ a rather voluminous literature 
from all over the world covering the treatment of cases with radiation 
therapy only, the number of which now reaches into the thousands. 

Incidentally, the establishment of radiation therapy has also placed upon 
a firm basis the importance and necessity of an accurate follow-up clinic, and 
has emphasized the value of a well-organized social service department for 
keeping in touch with the patients, especially of the poorer financial class. 

As experience in the radiation therapy of carcinoma of the cervix has 
accumulated, it has been realized that a large amount of radium is not 
essential in the treatment of an individual case, but that 150 milligrams of 
the element disposed in needles and capsules of different strengths, thus 
permitting them to be used in applicators of various shapes and sizes, are 
quite sufficient for thorough treatment of any case of carcinoma of the 
cervix, especially if it can be combined with deep Rontgen-ray therapy by 
means of the high-voltage machine. 

This is important from the economic standpoint, as it permits the treat- 
ment to be carried out by physicians or medical groups in many centres of 
population instead of restricting it to large institutions. 

Nevertheless, it may -here be quite properly pointed out that the large 
institution or hospital devoted exclusively to the study and treatment of 
cancer and allied diseases has a most important function to perform from 
the standpoint of research and education as well as treatment. 

Such institutions, with their large laboratories and staffs of trained 
specialists, not only elucidate obscure problems and develop new methods of 
technic, but offer to the medical profession facilities for advanced study as 
internes and as post-graduate students. 

From Radiumhemmet, in Stockholm, there have been a number of in- 
teresting and valuable reports by Forssell and Heyman concerning their 
experience with radiation therapy in carcinoma of the cervix. 

Heyman, in a study of 3,184 cases of cancer of the cervix uteri, radiologically treated, 
collected from thirteen clinics, concluded that permanent healing for a period of five 
years or more maj' now be counted on with the technic generally emplo3"ed in about 16 
or 17 per cent, of the total number of applicants. 

The absolute healing percentage obtained at Radiumhemmet in 500 cases was 22.4 
per cent, for five years or more. 

He3'man emphasizes the important difference in the character of the material dealt 
with in computing end-results in cases treated surgically or by radiation therapy. 

The surgical statistics nearly always deal with series of cases of high operability, 
usually 50 to 60 per eent. of the cases being regarded as operable, whereas the operability 
percentages in cases treated by radiation therap3- are, in the majority of instances, less 
than 30 per cent. 

He3-man concludes from a study of surgical and radiation percentages as to end- 
results in different clinics throughout the world that primary healing obtained by radia- 
tion therapy is just as permanent as is surgical healing. This is important. 

Results at Radiumhemmet depend almost exclusively upon the use of radium alone 
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without X-ray or operation. As to the treatments, two qr three in number arc given in 
the course of a short time, at most from three to four weeks. 

The last report from Radiumhemmet gives the following five-year end-results: 
Absolute cure rate in the treatment of carcinoma of the cervix, 20.6 per cent. ; cure rate 
in operable cases of carcinoma of the cervix, radiologically treated, 40.4 per cent. 

It is now fully established that the most important factor controlling the 
permanence of cure, regardless of the method of treatment employed, is the 
clinical or gross extent of the disease when treatment is begun. Thus, early 
diagnosis establishes ground for a good prognosis in 60 per cent, of the 
cases. 

In addition, however, a study of end-results obtained in cases treated by 
radium alone or in combination with X-ray has led to the conclusion by some 
investigators (Healy and Cutler) that the histological structure of the 



Fig. z. — ^Tissue doses delivered throughout the average female pelvis by radiation 
given as follows; (i) Vaginal bomb=3 positions, 1000 millicurie-hours in each; 

(2) intra-uterine tandemmooo miliicnrie-bours from upper tube, 2000 millicurie-hours 
from lower; (3) _X-rays. — High voltage pelvic cycle, four fields, i skin erythema dose 
on each. Stated in terms of skin-erythema dose. (One-fourth life-size.) 

tumor has a decided bearing upon prognosis, especially in advanced cases, 
when radiation therapy is the method of treatment employed. 

For a long time, it was felt that the difference noticed in the response of 
cases of cancer of the cervix to radiation therapy could be explained in 
various ways but finally it was recognized that many of the tumors must be 
regarded as being especially radiosensitive judging by their rapid and often- 
times complete disappearance after treatment. 

About 96 per cent’, of all cases of cervical cancer belong histologically in 
the squamous epidermoid cancer-cell group. The remainder are classified as 
adenocarcinoma. 

The tumors which seem to be most radiosensitive are those in which 
the histological structure is of the embryonal or immature cell type with 
marked evidences of anaplasia and little stroma. These, it is also interesting 
to note, are regarded histologically as the most malignant. 
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Possibly 17 to 20 per cent, of all cases of cervical cancer are in the very 
radiosensitive group. 

The sensitivity to radiation seems to diminish as the cell type becomes 
more mature and more like the fully developed adult squamous cell. 

This is the most resistant cell type to radiation therapy in the cei'vix and 
includes about 20 per cent, of all cases. The remaining 60 per cent, of cases 
between the two groups referred to may vary in response to radiation therapy 

according to the propor- 
tion of the two types of 
cells, embryonal or adult, 
present, or of cells re- 
sembling or approaching 
one or the other group in 
histological characteris- 
tics. 

That these two 
factors, early diagnosis 
and histological struc- 
ture of the tumor, are 
not the only important 
factors influencing end- 
results is indicated by 
the large number of ap- 
parently favorable cases 
that die (25 to 40 per 
cent.) within five years 
after treatment, even 
when this has been 
promptly instituted. 

It would appear from 
the high percentage of 
fatalities resulting from 
recurrence of cancer in 
the early or operable 
group within five years 
of the treatment, whether 
radiological or surgical, 
that we cannot be satisfied with our present method of treatment. 

These fatalities seem to be due to metastases which have occurred early 
in the course of the disease but which have eluded the surgeon’s knife or 
have resisted the action of radium and X-ray, despite the fact that such 
metastases must be extremely small in order not to be recognized. 

In the majority of instances, the recurrences are in the lymphatic glands 
of the broad ligaments or in the presacral and prevertebral lymphatic glands. 
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At times the recurrence is situated in the cellular tissues surrounding the 
outer end of the vaginal canal, just within the hymen. 

Recurrences located about the vaginal vault or along the vaginal canal 
after hysterectomy are often amenable to radiation therapy. In Bailey’s 
series, 1918 to 1921, 139 cases were treated with radium alone for post- 
operative recurrences and sixteen cases, or 11.5 per cent., remained well for 
six to nine years. 

On the other hand, in our experience, retreatments for local recurrences 
after full radiation therapy for the primary lesion do not seem to be satis- 
factory. This is also the opinion of He)’-man. 

In 1924, there were 150 cases of primar}^ carcinoma of the cervix treated 
at the Memorial Hospital. 

Table I 

Cases of Carcinoma of Cervix, IQ24 


Alive 1930 Per cent. Alive 

Early 19 ii 58 

Border-line 23 6 26 

Advanced 91 13 i4-3 

Palliative 17 0 


Totals 150 30 


Table II 

Absolute Cure Rate in Cases of Carcinoma of Cervix Treated in IQ24 


Cases Treated 150 

Cases Cured 30 

Absolute Cure Rate 20 per cent. 

Absolute Cure Rate (Radiumhemmet) 20.6 per cent. 


Table III 

The Cure Rate in the Operable Cases of Carcinoma of the Cervix Treated in ig24 


Cases Treated 42 

Cases Cured 17 

Percentage Cured 40.5 

Percentage Cured (Radiumhemmet) 40.4 


It will be seen from Tables II and III that the end-results obtained at 
the Memorial Hospital and the Radiumhemmet with regard to cures are 
alike. 

As the attitude in each of these institutions is to treat all cases that apply, 
even if only for temporary palliation — and, in fact, very few cases are denied 
treatment — it is reasonable to assume that these statistics represent the best 
that may be obtained with our present methods of radiation therapy. 

They will vary slightly from year to year, but, on the whole, they may 
be expected to remain stationary. 

It would seem, then, that the outlook for cure of carcinoma of the cervix 
cases is not a happy one as a study of the leading surgical and radiation 
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statistics indicates that by either method of treatment So per cent, of all cases 
seen will fail to survWe fiiA^e years. 

It is recognized that an individual surgeon or radiation therapist may, by 
special ability or technic, obtain somewhat better end-results than the average. 
This does not, however, alter the seriousness of the problem, which, after 
all, must be met by physicians of average ability and resources. 
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Tabie IV 

The fact remains that only twenty cases out of every lOO are salvaged 
for five years. 

On the whole, the most important fact is the necessity for early diagnosis, 
as 6o per cent, or more of the eaidy cases may be expected to survive five 
years. 

In the final analysis, then, it would seem that the skillful surgeon, 
qualified by special training and experience, may obtain in the operable cases 
as many cures as the skilled radiation therapist, but the surgeon will always 
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have to combat a primary mortality much higher than that of radiation ther- 
apy, and also a much greater morbidity. 

Two-thirds of the cases are not amenable to surgery and are treated best 
by radiation. 

There are always twice as many cases, therefore, for radiation than for 
operation and as a result radiation therapists gain twice as much experience. 

It is safe to say that today, despite the short time elapsed since the 
development of radiation therapy, there are more specialists qualified to treat 
carcinoma of the cervix properly with radium and X-ray than there are 
surgeons qualified to do a radical Wertheim hysterectomy. 

This is in no wise a criticism of surgeons but is a natural. outgrowth from 
a discouraging situation. 

Radiation technic in the treatment of carcinoma of the cervix has made 
rapid strides and is no longer a hit-or-miss affair. The dosage to be obtained 
in different parts of the lesion and the pelvis can be determined with 
reasonable accuracy and the minimum amount of radiation necessary to take 
care of the lesion, measured in skin erythema doses, is fairly well known. 

Fig. I indicates, in diagrammatic form, the distribution of radiation in an 
average female pelvis, from high voltage X-ray measured in skin erythema 
doses. 

Fig. 2 indicates the total tissue doses delivered throughout the average 
female pelvis by combined radiation with radium applied directly to the 
lesion by means of vaginal and intra-uterine applicators and X-ray through 
four fields about the pelvis. The tissue doses are stated in terms of skin 
erythema dose. 

Fig. 3 shows vaginal bomb applicator and intra-uterine radium tandem in 
position (actual size, diagrammatic). 

See Table IV for doses delivered at lettered points two centimetres 
above external os and one to six centimetres distant from cervical canal. 

In conclusion, it may be said that radiation therapy has a wider field of 
usefulness in the treatment of carcinoma of the cervix than has hysterectomy, 
as it may be used to advantage in the treatment of all cases, favorable and 
unfavorable for a cure. 

The end-results in the favorable cases are, on the whole, somewhat better 
with radiation. 

There is little, if any, place for hysterectomy in the treatment of advanced 
cases. 
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LES METASTASES DES EPITHELIOMAS DU COL UTERIN 
LOCALEMENT GUERIS PAR RADIOTHERAPIE 

Par Antoine Lacassagne, M.D. 

DE Pams, Fhance 

DE l’iNSTITUT Dtl RADIUM DE L’uNIVERSITi DE PARIS 

L’epithelioma du col uterin, abandonne a son evolution naturelle, aboutit 
a une terminaison fatale en peu d’annees (2 a 3 en moyenne). La cause de 
la mort consiste ordinairement en une complication qui pent etre: a) locale 
(hemorrhagic, infection) b) de voisinage (compression des ureteres, 

envahissement de la vessie, du peritoine, de I’intestin) ; c) distante 

(metastases). Ce cancer suit done les etapes classiques dans I’envahissement 
de I’organisme. 

Les voies de la generalisation des epitheliomas du col ont ete depuis 
longtemps et minutieusement etudiees. II a ete etabli que la dissemination 
resultait rarement de I’irruption du neoplasme dans une veine. En revanche, 
I’envahissement des vaisseaux lymphatiques se produit precocement; les 
metastases sont I’aboutissant du cheminement progressif du cancer dans les 
voies lymphatiques: etape par etape, e’est-a-dire a travers les differents 
groupes ganglionnaires, les cellules cancereuses atteignent la grande circulation 
par le canal thoracique. Habituellement, ce long circuit et les barrieres 

ganglionnaires multiples retardent la generalisation; en outre, le siege 

profond de ces voies lymphatiques, la difficulte de leur exploration dissimulent 
pendant longtemps leur envahissement. Aussi la plupart des malades non 
traitees succombent-elles du fait des complications locales avant que la 
generalisation ait eu le temps de se manifester cliniquement. Mais I’autopsie 
revele la frequence des metastases latentes. 

Dans la periode que Ton peut appeler Vh-e chirurgicale du cancer du col 
(qu’on peut faire debuter vers 1890 environ), de nombreuses et minutieuses 
recherches ont fait connaitre en details tons les embranchements du reseau 
lymphatique que sont susceptibles d’emprunter les cellules cancereuses. La 
precocite de leur envahissement a ete etablie; il a ete demontre, que dans 
une proportion importante des cancers consideres comme au debut en raison 
de la limitation apparente des lesions, les ganglions regionaux etaient deja 
penetres par des elements neoplasiques. 

Uh’e radiotherapique de Tepithelioma du col, bien qu’encore recente, a 
deja eu pour consequence d’entrainer certaines modifications importantes 
dans la marche habituelle de ce cancer. C’est ainsi qu’a L’Institut 'du Radium 
de Paris, par exemple, trois etapes dans la technique radiotherapique des 
epitheliomas du col se sont succedees au cours de ces 10 dernieres annees ; 
a chacune d’elles ont correspondu certains tableaux cliniques particuliers. 

a) Les premiers resultats obtenus par Temploi des radiations le furent 
au moyen de la curietherapie : un foyer place dans le fond du A’^agin ou dans 
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I’ulceration du col, amenait (dans mi certain nombre de cas) la fonte des 
bourgeons neoplasiqties et la cicatrisation des ulcerations. Mais, en ce qui 
concerne surtout les cancers etendus, ce blancliiment des lesions apparentes ne 
durait generalement que peu de semaines; apres quoi se produisait une 
recidive locale. En definitive, la therapeutique avait temporairement enraye 
la marche de la maladie sans en modifier sensiblement le mode d’ evolution. 

b) Puis, dans une deuxieme etape, la technique de la curietherapie 
intracavitaire fut considerablement amelioree. Ces perfectiomiements con- 
sistaient en I’emploi de foyers de radium faibles mais aussi nombreux que 
possible et fortement filtres, en leur disposition rationelle dans toute la 
longueur du canal au niveau de Tuterus et dans des positions d’^ection fixes 
au niveau du vagin, en I’allongement sur plusieurs jours de I'ir radiation 
continue. Consequement a ces progres techniques, la guerison des epithe- 
liomas au stade i devint presque r^uliere. Dans la plupart de ceux au 
stade 2, et meme dans certains cas inoperables, on obtint la disparition des 
lesions perceptibles a Texploration. Mais Tobservation prolongee de ces 
malades mit souvent en evidence une evolution clinique particuliere. Apres 
six, huit mois, un an, ou meme apres plusieurs annees, ces patients, dont 
I’etat general etait redevenu excellent, accusaient des douleurs sciatiques 
dont raccentuation progressive tendait a les rendre intolerables ; d’autres 
fois, une constipation opiniatre representait le premier signe anormal. L’ex- 
ploration vaginale confirmait la disparition totale des lesions cervicales, mais 
le toucher rectal mettait en evidence la presence d’une tumeur profonde, 
tantot presacree, tantot plaquee centre la paroi laterale de la cavite pelvienne 
et correspondant a une masse ganglionnaire hypogastrique. 

c) A partir de 1924, et plus generalement en 1925, le traitement des 
epitheliomas du col inoperables consista dans la combinaison de la curie- 
therapie intracavitaire avec une irradiation pelvienne transcutanee, soit par 
rontgentherapie, soit par curietherapie a distance. Le resultat fut une 
augmentation importante de la proportion des guerisons de malades ino- 
perables. Mais en meme temps, un autre mode clinique d’evolution de Tepi- 
thelioma du col uterin augmentait de frequence ; la generalisation nietastatique. 
C’est cette forme clinique que je me propose de presenter ici avant d’en 
discuter le mecanisme. 


RESUME DES OBSERVATIONS 

Obs. i° XIV A 34. — 59 ans. Stade 2. £pithelwma pavlmcnicnx epidermoide. 
Traitement le 6 mai et le 9 octobre 1919 par curietherapie intracavitaire (Ra interne). 
Guerison apparente pendant 3 ans. En 1922, douleurs abdominales; on constate la 
presence d’une petite tumeur lombaire prevertebrale : lent developpement de cette masse 
au cours des annees suivantes. En fevrier 1925, il existe plusieurs autres tumeurs 
abdominales (epigastrique, iliaque). Persistance de la guerison locale. Mort en 
juiliet 1926. 

Obs. 2° XIV A 198. — 42 ans. Stade i. epithelioma embryonnaire avee cbauchc 
d'cvolntion epidermoide. Traitement le 10 decembre 1920. (Ra interne). En avril 
1922, douleurs dans la region hepatique; en juiliet, developpement d’une tumeur du foie. 
Persistance de la guerison locale. Mort le 20 decembre 1922. 
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Obs. 3° XIV A 241. — 42 ans. Stade i. epithelioma pavimenteux epidermoidc. 
Traitement le 5 novembre 1921 (Ra interne). En fevrier 1923, douleurs lombaires; 
pas de signes a I’exploration du vagin et du rectum. A la fin de mars surviennent des 
phenomenes cerebraux: torpeur progressive, coma et mort par metastase cranienne 
probable le 9 avril 1923. 

Obs. 4° XIV A 270. — 55 ans. Stade 3. epithelioma pavimenteux epidermoidc. 
Traitement le 27 mai 1922 par rontgentherapie et curietherapie intracavitaire combinees 
(RX -f- Ra interne). Guerison apparente pendant 3 ans. En juin 1925, apparition d'un 
ganglion sus-claviculaire gauche; presence d’une tumeur lombaire prevertebrale. A 
partir de juin 1926, signes de compression intestinale; apparition d’un ganglion axillaire 
gauche; crises d’epilepsie jacksonienne. Persistance de la guerison locale. Mort le 24 
novembre 1926. 

Obs. 5° XIV A 411. — 59 ans. Stade 3. epithelioma pavimenteux epidermoidc, 
Traitement le 28 janvier 1924 (RX -- Ra interne). Guerison apparente pendant 4 ans. 
En mai 1928, douleurs lombaires. A la fin de cette annee, signes de metastases 
pulmonaires; persistance de la guerison locale. Mort le 10 janvier 1929. 

Obs. 6° XIV A 432. — 53 ans. Stade 4. epithelioma pavimenteux epidermoidc. 
Traitement le 29 mars 1924 (RX -f- Ra interne). Guerison apparente pendant 4 ans. 
En septembre 1928, douleurs abdominales. En octobre, se developpe une tumeur 
epigastrique prevertebrale. Persistance de la guerison locale. Mort au debut de 
I’annee 1929. 

Obs. 7“ XIV A 525. — 47 ans. Stade 2. epithelioma pavimenteux epidermoidc. 
Traitement le 13 juin 1925 (RX -f- Ra interne). En decembre 1925, douleurs 
abdominales: presence d’une tumeur de la fosse iliaque gauche. En fevrier 1926, 
developpement d’une tumeur lombaire prevertebrale. Persistance de la guerison locale. 
Mort le 24 avril 1926. 

Obs. 8° XIV A 527. — 46 ans. Stade i. epithelioma non Spidermoidc. Traitement 
le IS juin 1925: curietherapie Intracavitaire suivie d’hysterectomie. En juin 1926, 
douleurs lombaires: I’exploration du vagin et du rectum est negative. En fevrier 
1927, apparition d’un ganglion sus-claviculaire gauche; en octobre 1927, adenopathie 
cervicale droite: la palpation revele la presence d’une masse lombaire prevertebrale. 
Mort le 19 octobre 1927. 

Obs. 9° XIV A 531. — ^48 ans. Stade 3. epithelioma pavimenteux epidermoidc. 
Traitement le 26 juin 1925 (RX -i- Ra interne). En octobre 1925, apparition d’un 
ganglion sus-claviculaire gauche. Signes de metastases pulmonaires; persistance de la 
guerison locale. Mort le 4 avril 1926. 

Obs. 10° XIV A 539. — 57 ans. Stade 2. epithelioma de t}-ansition.* Traitement 
le 7 aout 1925 par curietherapie intracavitaire et curietherapie transcutanee combinees 
(Ra interne Ra externe). Guerison apparente pendant 3 ans. En decembre 1928, 
signes de metastases pulmonaires; persistance de la guerison locale. Mort en avril 1929. 

Obs. ii° XIV A 556. — 53 ans. Stade 3. epithelioma de transition. Traitement 
le 20 octobre 1925 (Ra interne RX). Guerison apparente pendant 5 mois. En mars 

1926, on pergoit par palpation abdominale, une tumeur lombaire prevertebrale. En juin 

1927, la tumeur abdominale s’est developpee et donne des signes de compression intestinale. 

Developpement d’une tumeur epigastrique. Persistance de la guerison locale. Mort le 
21 juin 1927. _____ 

* J’entends par epithelioma de transition une variete d’epithelionia qui prend 
ordinairement son origine dans la region endocervicale, au niveau du passage de 
repithelium pavimenteux a I'epithelium cylindrique et ou debouchent les glandes du col. 
Dans ces epitheliomas, on retrouve a la fois, mais avec un degre de predominance variable, 
certains caractercs d’evolution epidermoidc et d’autres de secretion de mucus. 
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Obs. 12° XIV A 574. — ^47 ans. Stade 4. epithelioma pavimentenx. Traitement 
le 12 decembre 1925 (Ra interne RX). Guerison apparente pendant 3 ans. En 
janvier 1928, developpement de tumeurs abdominales, une lombaire prevertebrale et une 
dans la fosse iliaque droite. Mort le 15 mars 1929. 

Obs. 13° XIV A 660. — 63 ans. Stade 2. Epithelioma dc iramsifion. Traitement le 
23 octobre 1926 (Ra interne). En juillet 1927, signes de metastase hepatique. Persistance 
de la guerison locale. Mort en septembre 1927. 

Obs. 14° XIV A 765. — 48 ans. Stade 2. epithelioma de transition. Traitement le 
18 octobre 1927 (Ra interne -f- Ra externe). Guerison apparente pendant un an et demi. 
En juillet 1929, douleurs abdominales ; en aout, apparition d’une petite tumeur metastatique 
dans la paroi abdominale, qui est extirpee cliirurgicalement. En octobre 1929, au dernier 
e.xamen; toux, amaigrissement, sans signes objectifs; persistance de la guerison locale. 

Obs. 15° XIV A 774. — 53 ans. Stade 2. epithelioma pavimentenx cpidermoidc. 
Traitement le 13 novembre 1927 (Ra interne Ra externe). Guerison apparente 
pendant un an et demi. En avril 1929, signes de metastases pulmonaires. Persistance 
de la guerison locale. Mort le 24 novembre 1929. 

Obs. 16° XIV A 783. — 46 ans. Stade 3. epithelioma pavimentenx epidennoide. 
Traitement le 30 novembre 1927 (Ra interne -4- Ra externe). En janvier 1928, douleurs 
intercostales et dans le bras gauche. En avril 1928, la radiographic revele une 
metastase dans la tete de I’humerus gauche. En juillet 1928, signes de metastase 
hepatique. Persistance de la guerison locale. Mort en septembre 1928. 

Obs. 17° XIV A 796. — 54 ans. Stade 3. epithelioma pavimentenx epidennoide. 
Traitement le 9 janvier 1928 (RX 4- Ra interne). En aout 1928, apparition de nodules 
cutanes multiples, puis signes de generalisation viscerale; amaigrissement, dyspnee, 
gros foie, ascite. Persistance de la guerison locale. Mort le 5 septembre 1928. 

Obs. 18° XIV A 875. — 28 ans. Stade 2. epithelioma de transition. Traitement le 
9 octobre 1928 (RX 4- Ra interne). Apparition en aout 1929 de douleurs dans le bras 
gauche. La radlographie met en evidence une metastase de I’extremite superieure de 
I’humerus. Au dernier examen (mars 1930), persistance de la guerison locale. 

DISCUSSION DES CAS 

A ces observations manque le controle de I’autopsie dont la pratique eut 
certainement, dans la plupart des cas, revele des localisations insoupqonnees 
et conduit a des conclusions plus positives quant au mecanisme de la pro- 
duction des metastases. Des donnees de la settle clinique, il semble toutefois 
qu’on puisse tirer quelques indications. Le chemhi des metastases . — La 
metastase par penetration directe dans la circulation sanguine existe, a n’en 
pas douter, en ce qui concerne I’epitbelioma du col uterin. II arrive qu’on 
rencontre, a rexamen des preparations histologiques, des figures d’envabisse- 
ment d’un vaisseau incontestablement veineux. Mais elle apparait tres rare 
par comparaison avec les generalisations par voie lymphatique. 

Les observations cliniques conduisent a admettre que, dans le plus grand 
nombre des cas, le neoplasme s’est propage par la voie lymphatique. Tantot 
les elements cancereux, se multipliant dans les ganglions abdominaux, ont 
determine le developpement d’une tumeur lombaire ou epigastrique qui a 
attire I’attention par des signes de compression. Tantot ces barrieres 
ganglionnaires ont ete rapidement franchies et, alors que la localisation pre- 
vertebrale n’elait pas encore tangible, survint, comme symplome apparemment 
initial, line hypertropbie ganglionnaire sus-claviculaire. C’cst le signe de 
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Troisier. Get auteur etablit, en 1888, que tout cancer de la cavite abdomi- 
nale peut se propager a distance aux ganglions sus-claviculaires gaudies; et 
parmi les observations rapportees par lui figurent plusieurs cas d’epithelioma 
du col uterin. II expliquait cet ensemencement retrograde par la possibilite 
d’un reflux de la lymphe au niveau de la crosse du canal thoracique, par suite 
d’une augmentation de pression dans le systeme veineux. Dans une recente 
publication Roberts adniet un tout autre mecanisme de I’envabissement des 
ganglions sus-claviculaires, axillaires et tracheo-bronchiques dans les cancers 
abdominaux (prostate et col uterin) : Tobturation neoplasique de la voie 
lymphatique abdominale entrainerait la derivation de la lymphe par une voie 
spinale posterieure, qui serait en communication directe avec les affluents 
collateraux du canal thoracique. Quoi qu’il en soit, dans 3 cas, parmi les 18 
observations precedentes (4-9-10), le premier signe de certitude de la gen- 
eralisation a ete efflectivement une hypertrophie ganglionnaire sus-clavicu- 
laire gauche. 

II semble bien que. les difflerentes localisations pulmonaires, osseuses, 
cerebrales et meme hepatiques, representent des manifestations plus ou moins 
tapageuses de I’essaimage, par la circulation sanguine, de cellules cancereuses 
qui y ont ete deversees, apres que le processus cancereux a chemine lentement 
et a bas bruit dans I’interieur du systeme lymphatique jusqu’a sa terminaison. 
Peut etre aussi arrive-t-il que le crible ganglionnaire laisse passer les elements 
neoplasiques sans ralentir leur marche sensiblement : on assiste alors a une 
generalisation d’emblee, comme cela semble avoir ete dans le cas 17. 

Delai de production des inetastases . — Quel que soit le mecanisme de la 
dissemination des cellules cancereuses, on est frappe par la longueur de la 
periode de guerison apparente qui souvent fait suite au traitement et, par 
consequent, par la lenteur d’evolution du processus neoplasique (4 aiis dans 
les cas 5 et 6). Sans doute, il peut arriver qu’une tumeur ganglionnaire 
prevertebrale acquiere un tre gros volume sans donner de symptomes 
d’alarme et sans que, chez des femmes grasses, la palpation de Tabdomen 
permette de reveler leur presence.- Mais, on ne peut que formuler des 
hypotheses sans fondement pour tenter d’expliquer, dans la plupart des cas, 
la longue quietude des cellules malignes dans les metastases ganglionnaires 
alors que, au niveau du col, la progression du cancer semblait avoir subi son 
cours regulier. 

L’examen histologique ne fournit pas d’indication a ce sujet; on trouve, 
parmi les cas ayant donne lieu a des metastases, des representants de toutes 
les especes d’epitheliomas habituellement rencontres au niveau du col ; 
cependant la proportion des epitheliomas pavimenteux epidermoides y depasse 
de beaucoup le pourcentage ordinaire. 

Contentons-nous done d'enregistrer le fait clinique (qui n’est d’ailleurs 
pas particulier au cancer de I’uterus) de la grande inegalite d'evolution et 
du delai tres variable de I’apparition des metastases. Par opposition avec la 
lenteur de la marche dont nous venons de parler, signalons, en effet, la 
possibilite d’une tres rapide generalisation (cas 17). II en fut ainsi egale- 
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ment chez une malade traitee par Ra interne en 1920 (obs. XIV A 193), 
dont nous avons prefere donner Thistoire resumee a part des precedentes 
observations. La lesion paraissait limitee au col (stade i) ; cependant, an 
cours d’un examen pratique moins d’un mois apres le traitement, on percevait 
deja une masse abdominale lombaire; i mois plus tard, apparaissait un 
ganglion sus-claviculaire gauche; apres 3 mois de plus, une tumeur epigas- 
trique etait signalee; eiifin des hemoptysies temoignaient du developpement 
de metastases pulmonaires et la malade mourrait 14 mois apres le traitement. 

Memes ecarts considerables en ce qui concerne la survie des malades. 
Comparons a ce point de vue la malade de Tobservation qui vient d’etre 
rapportee a celles des cas i, $ et 6, qui ont survecu plus de 5 ans apres leur 
radiotlierapie. 

Mais dans aucun cas, une metastase ne s’est demasquee au dela de 4 ans 
apres le traitement, ce qui confirme la correction du delai de 5 annees exige 
par les conventions pour enteriner la validite de la guerison d'un epithelioma 
du col uterin. 

Frequence des metastases . — On ne pent manquer de remarquer, non sans 
surprise au premier abord, que les generalisations, rarement observees parmi 
les malades traitees, dans les premieres annees, Font ete ensuite avec une 
frequence beaucoup plus grande. L’annee 1925 marque a ce point de vue 
un facheux record. II est a craindre que, parmi les malades traitees en 1926 
et surtout en 1927 et 1928, considerees aujourd’hui comme gueries, d’autres 
cas de metastases se manifestent encore. La constatation d’une telle multi- 
plication pourrait inciter a inculper la radiotlierapie de provocation a la 
metastase! Tout esprit judicieux ecarte bientot une telle supposition. 

En realite, la progression de I’incidence des metastases chez les malades 
localement gueries a suivi legitimement celle du nombre des malades gueries 
par les radiations. Ces guerisons sont devenues sans cesse plus frequentes 
depuis 1919, grace aux progres considerables realises en technique radio- 
therapique. Rappelons, en effet, que la statistique de I’lnstitut du Radium 
de Paris, comprenant la totalite des epitheliomas du col traites par les radia- 
tions, indique un nombre de guerisons apres 5 ans d’observation atteignant: 
10 per cent, pour I’annee 1919, 17 per cent, pour I’annee 1920, 25 per cent, 
pour 1921, 26 per cent, pour I’annee 1922, 30 per cent, pour I’annee 1923, 
35 per cent, pour 1924; on peut des maintenant estimer que pour 1925, le 
nombre des guerisons apres 5 ans atteindra 40 per cent. 

Au reste, si la frequence des metastases a augniente, celles-ci frappent 
surtout des malades traitees pour des lesions beaucoup plus avancees; dans 
les premieres annees, les quelques cas observes concernaient des malades 
attemtes de cancers au stade i ou 2, car la guerison locale des cas plus etendus 
n etait alors obtenue qu’exceptionnellement. L’accroissemeiit brusque des 
metastases en 1925 correspond a I’epoque ou la combinaison systematique de 
1 irradiation externe transcutanee avec la curietherapie intracavitaire pour 
le traitement des malades inoperables a permis de hausser les guerisons de 
ces cas a un taux jusqu’alors inconnu. 
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II semble qu’on puisse expliquer par le meme raisonnement pourquoi les 
cancers ayant donne lieu a des metastases appartenaient pour la plupart 
(surtout pendant les premieres annees) a I’espece epithelioma pavimenteux 
epidermoide: ce cancer etant le plus radiosensible des epitheliomas du col 
fournissait un plus grand nombre de guerisons locales. 

CONCLUSIONS 

L’etude des recidives extrapelviennes apporte done une preuve de I’effi- 
cacite de la radiotherapie des epitheliomas du col uterin et des progres 
realises depuis lo ans dans cette voie. Elle montre que si par I’irradiation 
correcte du bassin, on pent obtenir la sterilisation d’un cancer propage a 
toute la cavite pelvienne, les ensemencements extra-pelviens, preexistant au 
traitement, echappent evidemment a cette sterilisation. Les ganglions lom- 
baires representent le centre habituel de ces ensemencements d’ou partiront 
ulterieurement, apres une periode de latence plus ou moins longue, les cellules 
generatrices des metastases. Comme la radiotherapie reste impuissante 
contre les cancers generalises (I’irradiation des foyers metastatiques essayee 
plusieurs fois, bien que cela n’ait pas ete rapporte dans les resumes ci-dessus, 
n’a pas empeche la terminaison fatale), il importe d’essayer de prevenir la 
generalisation. Pour cela, on cherchera a comprendre la region des ganglions 
lombaires dans le champ des irradiations chaque fois ou I’extension des 
lesions pelviennes fera suspecter leur integrite. 
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HOW FAR CAN RADIUM REPLACE RADICAL SURGERY 
FOR CANCER OF THE RECTUM 

By Sir Charles Gordon-Watson 
OF London, England 

SUnOKON TO ST. ll-KHTIlOLOMEW’s HOSPITAL, .VND TO ST. M.VUK's UOSPITAL Poll DISEASES OP THE RECTOM 

In the treatment of cancer of the rectum radium has been employed for 
many years, chiefly as a palliative measure, and mainly by intrarectal appli- 
cation in cases regarded as unsuitable for radical surgery. It is only within 
the last six years that attempts have been made to use radium by interstitial 
needling in association with the surgei'y of access with a view to eradication 
of the disease. Great credit is due to Neumann, of Brussels, for his pioneer 
work in this direction. Most of the work done has been focused on cases 
regarded as inoperable or unsuitable for operation. 

It is generally recognized that radical surgery for cancer of the rectum 
hi the early stage cures a very high percentage of those who recover from 
the operation but it involves the stigma of colostomy. 

It is accepted, in certain histological grades of cancer of the tongue, that 
radium can be relied on to produce as good, if not better, results {qua the 
tongue) than mutilation by excision. The author has, in a limited number 
of cases, more especially when operation has been refused or considered un- 
desirable on general grounds, attempted to find out if adenocarcinoma of the 
rectum can be placed on the same footing, and whether and under what cir- 
cumstances it is justifiable to recommend radium in preference to radical 
excision and colostomy. 

It is not proposed in this paper to discuss the value of radium treatment 
in those cases which have advanced so far that radical surgery is out of the 
question. Experience shows that much can be done for these and that a 
few can be relieved of all evidence of disease. The subject has been fully 
discussed by the author elsewhere.* 

It is proposed to consider here how far the use of radium is justifiable in 
preference to radical surgery. The problem is not only one of radiation 
versus colostomy and excision of the rectum but also radiation versus local 
resection without colostomy. 

For many years partial resection of the rectum for an operable growth 
has been regarded as unsound surgery and has been replaced by some form 
of radical excision which is usually combined with colostomy. 

The recent work of Dr. Cuthbert Dukes, f which, though subject to 
confirmation in a larger series of cases, shows on histological evidence tliat 

* Radium Treatment of Cancer of the Rectum. Acta Radiologica, vol. x, Fasc. 4, 
No. 56; The Treatment of Carcinoma of the Rectum with Radium. British Journal of 
Surgery, vol. xvii, No. 68. 

7 British Journal of Surgery, vol. xvii, No, 68, 1930. 
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lymphatic invasion does not occur until the growth has penetrated through 
the longitudinal muscular coat of the bowel. These observations, based on a 
very complete histological examination of a hundred consecutive specimens 
of excised rectums, indicate that surgeons may in future be content with 
limited resections without permanent colostomy for the early mobile growth 
which has not commenced to ulcerate. In some instances ulceration occurs 
early, before the growth has involved by lateral spread the major portion of 
the circumference. Ulceration indicates downward spread and early pene- 
tration of the muscular coat, so that the actual size of the growth, if con- 
sidered apart from its mobility, is not a sure test of suitability for local 
resection. The only clinical tests available are a small growth which has free 
mobility and shows absence of ulceration. The last three cases of this type 
have been dealt with by local resection; two with temporary colostomy, and 
one without. All three have been shown subsequentl)'^ to belong to Class B. 
It should be mentioned that Class A are those ver)^ early cases which have 



Fig. I. — Carcinoma of the rectum, early C case. Longitudinal slice of the 
wall of the rectum, showing the manner in which a malignant growth invades 
the muscle coat by means of roots which push their way between the segments of 
the circular muscle. 

not invaded the muscular coat. Class B, those which have invaded the 
muscular coat but not penetrated through it, and Class C, those which have 
penetrated the muscular coat and invaded the perirectal tissues. (Fig. l.) 

Time alone will show whether this procedure based on histological evi- 
dence is justified by ultimate results, though it may be mentioned here that 
the results of Harrison Cripps over twenty years ago, and Grey Turner in 
recent years, show that end-results of operations less radical than now con- 
sidered necessary are remarkably good. 

Can radium treatment compete with a local resection which aims at 
avoiding a permanent colostomy? 

These three cases could have been dealt with quite easily and thoroughly 
b}'’ interstitial radiation. Two of them were amenable to vaginal radiation, 
and the other to a posterior barrage after resection of the coccyx. That 
these were not so treated, in spite of some successes in similar cases, is due 
to the fact that it was impossible to give any promise that radium would be 
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successful in completely destroying the growth and, if successful, that a 
recurrence was unlikely. 

Sufficient evidence has been obtained to show that an early growth of the 
rectum can be destroyed with radium without colostomy (or with a tem- 
porary colostomy) and without interference with the function of the rectum, 
though no observations are available, on a five-year basis, as regards recur- 
rence. If, however, local resection with little or no immediate mortality, 
carried out without permanent colostomy, should replace radical excision for 
similar cases it would be difficult to advocate radium in preference, because 
experience shows that adenocarcinomas vary considerably in radioresistance 



Fig. 2. — ^The section shows several collections of malignant cells _ in the 
submucosa and muscles, but the surface of the ulcer is covered with a thin layer 
of granulation tissue incorporating some healthy glands. The appearances are 
unknown in untreated cases, and indicate an attempt at healing and regeneration 
of the surface epithelium. A. — Regenerated epithelium. B. — Areas of mucoid 
degeneration. 

and in their response to radiation, and so, unfortunately, the result which 
may be anticipated with radium in any given case cannot be predicted. 

All growths of the rectum are regarded as operable, in the absence of 
metastasis in the peritonaeum or liver, provided that the rectum can be re- 
moved with the surrounding tissues and all invaded lymphatics clear of the 
growth, and provided that the rectum is not fixed to bladder, sacrum, or 
pelvic wall by malignant infiltration. So that an A, or B, and many of the 
C cases belong to this class. As the growth extends from an early C to a 
late C so the suitability for radical operation diminishes. Somewhere be- 
tween these two is the borderline case which is submitted or not to radical 
operation according to the age and general condition of the patient. 

Though in most instances a good case cannot be made out for radium in 
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the early case in preference to modified radical surgery, there is much more 
to be said for it as the case approaches the borderline where a radical cure 
from radical surgeiy Ijccomes more uncertain and the operative risks increase. 

It is not possible to make any statistical comparison as to results in this 
class but when in doubt as to the wisdom of attempting a radical cure with 
surgery the surgeon is fully justified in employing radium, provided that he 
adequately radiates the entire growth and the lines of lymphatic spread 
in a uniform manner. 

The ultimate result, as regards function of the rectum after radiation of 



Tjc 3 — Results of radiation Rectum excised for 
carcinoma sho^^ n at B At B there is a puckered scar 
resulting from radiation of a carcinoma nearly three 
months before the second growth was discovered No 
carcinoma could be discovered on section of tisues behind 
the scar The small nodule at the upper end of the scar 
uas quite soft The gro^^th treated was about 
inches in diameter (IMr Gabriel’s case) 


a growth, varies according to 
the degree of fibrosis which re- 
sults and whether or not a fi- 
brous stricture follows. The 
smaller the growth dealt rvith, 
the better the prognosis as re- 
gards stenosis. Small growths 
can be destroyed with little or 
no deformity of the lumen. The 
degree of fibrosis depends also 
on variations in reaction. An 
overdose may cause necrosis 
and excessive fibrosis with re- 
sultant stricture, but a correct 
dose may secure a perfect re- 
sult. New epithelium grows 
over the radiated area (Fig. 
40S) and it may be difficult to 
recognize any abnormality of 
the lumen on digital examina- 
tion beyond a slight projecting 
ridge (Vide Fig. 3). 

Alteration in the size of the 
lumen of the rectum results 
from local resections and fibrous 
strictures are ver}'^ liable to fol- 
low, unless great care is exer- 
cised in avoiding sepsis during 


healing, and unless any tendency to stricture is checked by careful dilatation 


during convalescence. 

When the opei'ative risks of radical excision as distinct from local 
resection are considered, especially in cases where the risks are above the 


average, the arguments in favor of radium are more worthy of consideration. 
If, in the future, adenocarcinoma can be graded like squamous-celled 


carcinoma of the tongue into radiosensitive and radioresistant, the arguments 
in favor of radium in selected cases ma)’’ be enhanced. Hitherto, attempts. 
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prior to treatment, after removal of a small portion of growth, to differentiate 
and classify a case histologically have not been fruitful. 

Furthermore, if research should reveal some method of sensitization 
which can be relied on, there will be a wider field for the use of radium in 
preference to surgery. 

At the present time the number of cases dealt with in this class does not 
justify a too dogmatic opinion. The result in any given case depends on 
the delivery of an optimum dose, which is dependent on the correct amount 
of radium, the correct distribution, the correct filtration, and correct time 
of exposure. 

Several unexpected failures have been encountered in the radiation of 
early growths. Fortunately, in most instances, these failures can and have 
been made good by radical surgery, but unless it can be shown that- pre- 
operative radiation increases immunity against recurrence patients so treated 
may have cause for complaint. 

Until a much larger series of early cases comes under review it is reason- 
able to assume that unexpected failures (such as two apparently similar 
growths treated on supposed identical lines, responding in one case well, in 
the other badly) may be explained in part by some error in technic and not 
entirely by variation in radioresistance. 

The Treatment of an Operable Grcrwth xvith Radium . — A small operable 
growth in the rectum below the peritoneal reflection and clear of the anal 
canal can, if it involves the anterior or lateral wall in the female, be attacked 
with needles through the vagina without surgical exposure. In the male 
the best approach is from behind after removal of the coccyx when the 
rectum can be mobilized so that the growth becomes accessible whether 
posterior, lateral or anterior. The same approach is employed for the female 
if the growth is posterior. If the growth, though small, has commenced to 
ulcerate, there is a risk of lymphatic spread, and whether the posterior or 
vaginal route is employed the retrorectal space should be radiated. 

If a very small growth (not larger than a penny) is encountered and 
found to be malignant, and the mobility of the growth is such that it can be 
freely mobilized from the muscular wall (i.e.j an A case) it may be treated 
with some confidence by the introduction of intrarectal filtered radon seeds 
without surgical exposure and without glandular attack, though the fact 
that must not be lost sight of that local resection without colostomy offers 
in all probability a more certain cure, if the results of Doctor Dukes’ investi- 
gations are not subject to error. 

During the past five years, the author has dealt with over a hundred cases 
of cancer of the rectum with radium, and lest it should be supposed that 
radium has been preferred to surgery when surgery is indicated it may be 
mentioned that over sixty cases have been submitted to radical surgery 
during the same period. 

For every case that has been submitted to radical surger3>- (or radium 
treatment), more than one has been found on exploration to be suffering 
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from secondary visceral deposit and submitted to colostomy only. Of the 
cases treated with radium only twenty-seven have been regarded as suitable 
for radical surgery. Some of these have refused colostomy or radical surg- 
ery; others have been given the choice. Five of these cases so treated have 
been subsequently dealt with by radical surgery because the radiation has 
been either incomplete or inefficient, or has been followed by recurrence, and 
are now well. Six are apparent cures for varying periods from one year to 
two and one-half years. One died after excision of the rectum following 
recurrence. One died after excision of the rectum following preliminary 
abdominal radiation. One remained well for a year and nine months and 
died following closure of colostomy. The remaining thirteen (including five 
cases of carcinoma of the anus) are under observation after treatment for 
less than a year ; one of these has received secondary radium treatment, and 
another is under treatment with deep X-ray therapy following rapid recur- 
rence. Space does not allow a discussion on technic and dosage but it is 
important to note that one of the disadvantages of radium treatment consists 
in the length of time (often two months) which these growths take to com- 
pletely retrogress and disappear in most instances. 

While evidence of growth remains there is uncertainty as to the end- 
result. When all visible growth has gone a varying amount of fibrosis 
remains. Uncertainty as to whether any growth remains in the interstices 
of these fibrous nodules cannot be avoided. 

Further, when operative exposure from behind has been the method 
employed, the wound usually takes as long to heal or longer than after a 
radical excision. A long operative convalescence can be endured patiently 
if the prospect of cure is assured, but not so if the prospect remains through- 
out an uncertain one. 

For the very early accessible growth there is much to be said for vaginal 
or intrarectal (or perirectal) radiation without surgical exposure. If this 
fails, surgery can follow without delay. Healing is not inhibited after 
radiation provided that the interval between radiation and operation is not 
long enough to allow marked fibrosis and diminution of blood supply. 

It will be noted from this brief summary that it is too early to report 
definitely on the results of radium treatment for the operable case. 

Nevertheless results show that even when a growth has not penetrated 
through the bowel wail and is small enough to be accessible to uniform inter- 
stitial radiation by one method or another, radium may fail, possibly not 
always due to want of sensitivity to radium but to imperfect technic. Some 
of these radium failures have been relieved by radical surgery after a pro- 
longed period of treatment. Even in those cases which remain well without 
colostomies and with apparently healthy rectums the question of future 
recurrence is still siih judicc and on a less secure foundation probably than 
after resection. 

The cases which have so far been considered are those cases of early 
carcinoma which are situated below the peritoneal reflection and are easily 
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accessible to interstitial radiation on the one hand or to local excision on 
the other. 

Two other classes of operable growths remain for consideration : 

(1) Those which are above the peritoneal reflection and must, if treated 

' surgically, be submitted either to perineal or abdominoperineal ex- 
cision with colostomy, or if treated with radium cannot be satisfac- 
torily dealt with except by transperitoneal attack. 

(2) Operable cases of squamous-celled carcinoma of the anus. 

(i) During the past three years the author has employed radium (both 
needles and seeds) by the transperitoneal route. (Vide Fig. 4, British 
Joiirual of Surgery.) 


(a) 


(&) 


To barrage the upward line of lym- 
phatic spread along the inferior mes- 
enteric vessels as a preliminary to 
radical excision (at the time of 
colostomy) . 

To attack the 
growth which is 



(0 


b 


Fig. 4. — Abdominal radiation with 
needles; o and b, alternative methods of 
using needles within the abdomen. 


fixed, inoperable 
situated above the 
peritoneal reflection, or to deal with 
the upper part of a growth which lies 
partly above and partly below the 
peritoiiceum. 

To attack an operable growth above 
the peritonaeum in a patient who is 
considered too old or too unfit to 
stand an abdominoperineal excision. 

Transperitoneal radiation is a far more risky proceeding than perineal 
radiation. Radium causes a variable amount of inflammation of the peri- 
tonaeum, often with effusion of fluid in the area attacked, and if this area is 
not protected from the small gut and drained, there is a risk of paralytic 
ileus. Further, if the lumen of the bowel is penetrated by a needle and a 
track is established between the lumen and the peritoneal cavity as the result 
of radium necrosis, there is considerable risk of general peritonitis. 

Experience has shown that the use of radon seeds within the abdomen 
causes far less disturbance to the peritonaeum than radium needles, and is a 
much safer proceeding, but so far the end-results have not been so en- 
couraging. In the author’s experience this observation applies to most 
other regions treated with radon. 

The radon seeds can be left in situ and have not so far caused any harm. 
The removal of the needles often calls for a second anaesthetic. 

In only eight cases has radium been employed within the abdomen for a 
growth above the peritoneal reflection which might have been excised.* In 


Three of these were labeled as “borderline” 
twenty-seven operable cases treated with radium, 
total should read as thirty. 


and have not been included in the 
For the purposes of this paper the 
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one of these, seeds were inserted when there were no facilities for radical 
operation. Subsequently, in another place, excision of the rectum was per- 
formed, and the patient died from recurrent haemorrhage (case already 
referred to). A microscopic section of the growth after removal is shown 
(Fig. 2‘j‘ ) and it is most instructive to note that five weeks after radiation 
new epithelium has commenced to grow over a granulating area and that 
most of the underlying growth has undergone mucoid degeneration with here 
and there a few islands of carcinomatous cells. It seems possible that, if 
operation had been delayed, the growth might have been destroyed with 
radon and the operation not required. 

The other seven cases have all done well but it is not possible to say 
that any one of them is cured. In each instance, if operation had been carried 
out, an abdomino perineal excision would have been necessary and was 
decided against on general grounds. 

A number of cases have been treated by transperitoneal radiation under 
heading (&), which does not come under discussion in this paper, but it may 
be mentioned that one of these is an apparent cure (two and one-half years) 
and has no colostomy. 

(2) Squamous-celled carcinoma of the anus stands on a somewhat 
different footing from adenocarcinoma of the rectum. 

Early cases, which have not infiltrated deeply into the ischio-rectal fossa, 
surrounded the anus or invaded the inguinal glands can, I think, be promised 
an immediate cure with interstitial radiation, combined in some instances 
with surface radiation. The • question of permanent cure cannot yet be 
answered. So far results in these cases have been excellent with one ex- 
ception, the case already referred to, in which recurrence followed an 
apparent cure. This was the first case of the kind treated (1925). Re- 
currence occurred wide of the original growth and it is probable that the 
periphery of the growth was inadequately radiated. 

There are distinct advantages in the use of radium in these cases over 
surgical excision. 

Radical removal of an anal growth involves removal of the sphincters 
and a colostomy, whereas with radium in most early cases complete restora- 
tion of rectal function can be secured and a colostomy avoided. 

CONCLUSION 

It is common knowledge that in young people (under thirty years of 
age) carcinoma of the rectum grows rapidly, gives rise to early metastasis, 
and usually recurs after radical excision. I have notes of eleven patients 
under thirty years of age whose rectums I have excised. Not one of these 
survived three years. 

So far as inoperable growths are concerned, the best results which have 
been secured with radium have been in patients under forty. The same holds 
good though not to so marked an extent with the operable case. 

I have not much evidence to support mj'- view, but I am inclined to think 

t Fig. 40S in British Journal of Surgery, Vol. xvii, 1930. 
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that though there is little hope for a patient under thirty afflicted with 
carcinoma of the rectum, however treated, he has more chance of a cure with 
radium than with surgery. The more active the growth the more radio- 
sensitive it is. 

When dealing with cases of adenocarcinoma of the rectum below the 
peritonseum, except in the very young, it is impossible not to conclude that 
with the experience available at present the results which may be anticipated 
are too uncertain to justify preference for radium to surgery unless surgery 
is refused or contraindicated on some general grounds or the growth is on 
the borderline between operable and inoperable. 

The operative risks of dealing with high growths of the rectum by the 
abdominoperineal route are considerable so that unless the case is considered 
to be an exceptionally good operative risk and the growth is sufficiently early 
to give promise of freedom from recurrence, the employment of radium can 
be justified. In such cases colostomy may sometimes be avoided with 
radium treatment, but never with operative treatment. 

In cases of squamous-celled carcinoma in the early stage there are strong 
arguments in favor of the use of radium in preference to surgery. If this 
fails, colostomy and excision still may be employed in the majority of cases 
as a radical measure. 

It need hardly be added that increased knowledge of the action of radium 
and greater experience in technic may improve results vastly and modify our 
views as to its utility in relation to surgery. 

At the present time incomplete knowledge and limited experience of the 
action and use of radium have to be balanced against a standard of surgery 
which seems to have reached its zenith. 

At present radium is like a wild horse which must first be tamed, before 
it can be harnessed to the surgeon’s team. Whether it will take a place as 
leader, or wheeler, or as a spare, remains to be seen. 
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FAR-REACHING EFFECTS OF GAAIMA RAYS AND SHORT 
X-RAYS UPON THE HUIMAN HEART 

ELECTEOCAKDIOGRAPHIC RESULTS OF CANCER TREATMENTS 
GIVEN WITHOUT DIRECT IRRADIATION OF THE HEART 

By J. E. Gendreau, M.D. 

OF Montreal, Canada 

FHOSt THE BADIUM INSTITUTE OF MONTBEAL 

Cardiovascular disturbances produced by large doses of gamma rays 
and short X-rays, even when the heart itself has not b^en directly treated, 
are accompanied by symptoms which are well known clinically; dyspnoea, 
tachycardia, general fall of blood-pressure, and asystolia in very serious cases 
(Coutard et Lavedan; Lavedan et Monod). 

As electrocardiograms are helpful in the appreciation of these symptoms, 
and in the direction of the treatments, we have added systematically the elec- 
trocardiographic studies to our clinical examinations, before, during and 
after tbe treatments by radium and X-rays. 



Case Io. — ^lale, seventy years. Sarcoma of the left leg. Treated by large doses of X-rays — S 35 o 
international r. distributed over four fields, in four series of treatments, during twenty-five hours of 
actual irradiation. .. 

First Series . — Intensive treatment, twenty-eight sittings of thirty minutes each — 2996 int. r. in 
seven days. The records show a marked reaction upon the heart: slower rhythm, higher Q R S 
voltage, high amplitude and long duration of T— auricular flutter — diphasic and multiplied P waves. 
The tracing presenting such irregularities, a complete rest is ordered for fifteen days. 



Case lb.— Second Series.— The: records of the three leads before treatment are more normal. 
The rhythm is still slower than before the treatments, but the voltage is higher, Y deeper. _ After the 
treatment of two hours of X-rays, three sittings, 407 mL r., the same effect is obtained as in the first 
series, but with less intensity. 
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We have many records taken in cancer cases when the irradiation area 
was outside the region of the heart, which, moreover, was sufficiently pro- 
tected against external secondary radiation. 

Different types of cancers were chosen, of different malignity, localized, 
or with metastases, at their onset or well advanced, in different patients, male 
and female, from ten years of age to seventy-three, in good or bad general 
condition. Cancers of variable parts of the body — lip, tongue, cheek, neck, 
right arm and axilla, right breast, bowels, uterus and leg. Cancers treated 
by radium alone, or X-rays alone, and by radium and X-rays combined, in 
massive, or in long-protracted doses. 



Case Irf. — Fourth Series . — Six months after. Before treatment the heart is in a fair condition. 
1500 int, r, are g^iven jn fourfeen sittings of fhirtj' minutes each distributed over fifteen days. The 
reaction IS evident but mild; the voltage is increased in the three leads, the rhythm is quicker, and 
tne traemgs show fine undulations after treatment. It follows that the reaction upon the heart can be 
nutipted by cautious treatment when the intensive dosage is not imposed by the evolution and nature 
ot the tumor. 
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Technic.— (i) Gamma Rays or Curietherapy.— The methods of I’Institut du Radium 
de Paris were generally applied. Radium sulphate and radon were used in surface appli- 
cations, and interstitially in needles. Filtration: 0.5 millimetre to 1.5 millimetres of 
platinum, or 2 millimetres of lead in surface applications, with aluminum, felt and 
Columbia paste. Distances to the skin : from 1 to 6 centimetres. Moderate prolongated 
doses. Measuring instruments : electroscopes and Mallet’s ionomicrometer with 
water phantoms. 



Case Ub.— X-ray Trcaimcnt . — The records before treatment in the three lends, showing a better 
state of the heart, heavier X-ray doses are given, 200 int. r., in one sitting. The effect is immediate 
upon the tracings in the three leads taken just after treatment: slower rhythm, lower voltage, in It 
and III, deeper j' in I and II, flattening of the tracings, more flutter and fibrillations in all the leads. 

(2) X-ray or Routgen r/irra/iy.— Apparatus : mechanical rectifiers (Standard, 
Kellykoet) ; constant potential generators (Gaiffe-Galot-Pilon). Voltages: from 165 
kilovolts to 185 kilovolts measured bj’’ sphere gaps, calibrated voltmeters (Abrahain- 
Villard-Carpenticr), spectograph. Standard Coolidge tubes (G. E. and Gaiffc-Galot- 
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Pilon) in the air; the patient being protected hy lead cylinder (Wappler), or box 
(Standard), special large enclosing lead-glass receptacles, (two models from ITnstitut 
du Radium de Paris), all motor ventilated; additional thick lead-rubber sheets. 
Intensity from 2.5 milliamperes to 3.5 milliamperes. Focal skin distance 50 centimetres. 
Fields at the skin, from 130 square centimetres to 230 square centimetres. Filters : zinc 



clays^sfio\Wn? double tracings before and immediately after X-ray sittings on three different 

of tile vnltn.Yo comparative changes in all the leads: slower rhythm after treatment, decrease 

‘c %oitage, especially m lead III, additional P waves. 


mi metres or copper 2 millimetres plus i to 3 millimetres aluminum. Percentage of 
ransmission from 42 per cent, to 50 per cent, through 10 centimetres in water phantom 
Gi 0 omon Beclere). The doses were measured with ionometers (Solomon-Fricke- 
asser) calibrated, and checked with radium, and with the large Kustner’s air ionization 
Germany. The small chambers resting on the patients. 

lese are practical measurements made with ordinary care, but not with the nhvsical 
laooratory accuracy. 
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(3) Electrocardiograms.—I^^zn with BouHtte or Victor’s G. E. apparatus, with 
apparently independent electrical sources; but in the tracings the fine heart undulations 
are often combined with parasitic 60 cycle waves, causing too-frequent notchings. 

Dr. L. Jutras assisted in taking out the electrocardiographs. 

In each case the changes are appreciated by comparison with the tracings 
taken before treatments. The records show the action of the gamma rays 
and X-rays upon the heart at a distance ; by additional P waves, and impure 
flutter; by flattening of the P tvaves, and auricular fibrillation; by abnormal 
Q R S complexes, in general with lower voltages and reduction of the tracings 
to a line, occasionally wdth maximum voltages— very deep Q and 5" deflections ; 

deep inverted T waves, sharp and rounded, with occasional notchings in 
the ascending branch. R T is constant but T P is generall)' increased and 



OsE Ilia. — Male, fifty-three years. E.xtensive cancer of the lower lip with gland metastases. 
50 m.c.d. of radium in six days. 

Leads II. — Five tracings, -one before, three during radium, one after. The records during treat- 
ment show: , . . , , 

On the first day, slower rhythm, fine undulations, additional P, notchings in the ascending branch 
of T — depressions after T. On the second day, premature ventricular contractions, T being immediately 
followed by P, compensatory pause. On the fourth day, persistence of the arrhythmia — with pauses. 

Leads II become quickly normal after the cessation of the treatment. 

the resulting rhythm slower immediately after a treatment. In premature 
ventricular contractions on the contrary, T P is greatly reduced and P imme- 
diately follows T. The extra systole is generally succeeded by the com- 
pensatory pause. Tachycardia is less common than bradycardia. 

There is no available space in the article for discussions about the influ- 
encing factors of fields, volumes, intensities, time, general condition of the 
patient, location of cancer, age, difference in after-effects of radium and 
X-rays, duration of the effects. It is, however, evident that electrocardio- 
grams may be useful in the direction of a cancer treatment by irradiations. 
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CONCEALED CANCER OF THE TONGUE* 

By William F. MacFee, M.D. 

OF New York, N. Y^. 

In spite of the fact that the tongue is an accessible organ, there is a 
discouraging number of failures to recognize early lingual cancer. Delin- 
quency on the part of the patient is sometimes responsible, but with increas- 
ing public education on the subject of cancer tbe patient is becoming less 
frequently to blame. An impressive number of failures must be attributed 
to the medical profession. 

Diagnostic failures come about in two ways. First, the lesion is dis- 
covered but not recognized as being cancer. It is mistaken for some benign 
condition, such as an aphthous ulcer, syphilis, or a traumatic lesion. This 
is a large and interesting group but must be omitted from the present dis- 
cussion. We are now concerned Avith another group in which the lesion 
is not discovered. It is not discovered because it is partly concealed and 
because the symptoms are not recognized as pointing to the tongue. Of 
seventy cases reviewed in the preparation of this paper a little more than 
20 per cent, belonged to this group. 

There are two clinical types of cancer of the tongue which may be called 
concealed. There is the type which conforms to the classical descriptions 
of cancer but which escapes detection because of its situation. Cancers of 
this kind are located far back on the tongue, usually in its pharyngeal por- 
tion. Favorite sites are those at Avhich there is angulation of the lingual 
mucous membrane as it merges into the mucosa of adjacent structures, as 
at the base of the pharyngeal tonsil or of the tonsillar sinus, at the lingual 
attachment of the glosso-palatine arch, in the valleculse, or at the glosso- 
epiglottic fold. The other clinical type of concealed cancer escapes detection 
because it is almost completely buried in the substance of the tongue. This 
type is nearly always in the posterior half or two-thirds of the tongue and 
IS found most often on the inferior surface of the oral portion of the 
tongue where its mucous membrane reflects onto the floor of the mouth. 
Fitzwilliams^ describes varieties of it as the indurated plaque and the nod- 
ulated induration. It differs most strikingly from the usual conception of 
lingual cancer. Cancer of the tongue is most often described as a foul, 
irregular ulcer, with uneven and sloughy floor and with rolled-out, hardened 
edges. On the contrary, the external ulcer of the infiltrating type of con- 
cealed cancer may be very small, or indeed missing, whereas the tumor mass 
may be large and deeply invading. There is usually a slight dimple, or 
pucker i n the mucous membrane over the most superficial part of the tumor. 

* Read before the New Y’ork Surgical Society, October 8, 1930. 
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Here there rnay be a slight loss of epithelium or it may be intact. Often 
there is a slight pallor of the surrounding mucous membrane. Just why 
there should be such deep invasion with so little external ulceration is not 
apparent. Histologically, the tumor is squamous-celled and not of adeno- 
matous origin. This form of cancer may involve a large part of the tongue 
before it is discovered by either the patient or his physician. 

The two types of hidden cancer just described are not usually detected 
in the course of a routine clinical history and examination. The symptoms 
of early cancer of the tongue are not those of advanced cancer. It is unfor- 
tunate that pain in the tongue is still listed as an important symptom of 
cancer. Pain is very likely not to be an early symptom. This is particularly 

true if the lesion is located in the 
less sensitive posterior portion of the 
tongue. In general, it may be said that 
there is a striking absence of early 
symptoms which point directly to the 
tongue. Such symptoms as are pres- 
ent may be more or less indirect and 
therefore misleading. A routine ex- 
amination of the tongue may also be 
fruitless. A cancer situated far back 
on the tongue, even if ulcerated, is 
not seen unless the laryngeal mirror 
is used. A cancer lying almost wholly 
within the substance of the tongue 
likewise escapes observation, even 
when the tongue is thrust far out. 
Having the patient elevate the tongue 
may reveal suggestive signs if the 
growth is well forward. When, how- 
ever, it is in the posterior half or 
two-thirds, raising the tongue merely 

Fig I — Showing depression over the centre r i i i it 

of the lesion under the tongue; mucous mem- serveS tO further ObSCUre the grOWtU, 

brane is intact bccausc when actively elevated the 

tongue is automatically retracted at the same time. 

The palpating finger is much more reliable than the eye in detecting 
cancer of the tongue. If the tongue is relaxed during the examination, an 
indurated area, unless it is very far back, will nearly always be felt. If, 
however, the tongue is thrust out, its muscles are hard and a zone of indura- 
tion may be missed. Valuable as the procedure is in the discovery of cancer, 
palpation of the tongue is not ordinarily done by the examining physician, 
unless something is suspected. The patient likewise rarely touches his 
tongue with the finger unless he senses some change in it, and it is sur- 
prising how large a growth in the posterior part of the tongue may become 
without giving appreciable local symptoms. The following case histories 
arc illuminating : 
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Case I. — Hosp. No. 79423. White, female, thirty-seven years old. About August i, 
1929, the patient began to notice that when drawing her tongue in she had “an unnatural 
sensation” in the posterior part of it. Soon afterward, perhaps a few weeks, she devel- 
oped several “canker sores” on the left side of her tongue and on the inside of her left 
cheek. She consulted a surgeon who made a microscopic examination and found that 
she had Vincent’s angina. The lesions were treated locally with an arsenical solution 
applied with cotton for an hour or so at a time. Treatment in this manner was continued 
for three or four months. All of the sores healed and the patient felt well except that 
she had considerable pain in the back of the tongue when she yawned. 

About a month later she developed a blister-like pus pocket in the region of the 
left tonsil. She was seen by a second surgeon who incised it. There was a good deal of 
bleeding but the patient did not see any pus. The wound seemed to heal, but about two 
weeks afterward the patient began to have a sticking pain in the left ear, pain in the left 
side of the head, and along the left lower jaw. Soon a swelling appeared in the left 
posterior portion of the tongue very near the tonsil. White patches developed about this 
area, on the tonsil, tongue, and soft palate. The tongue became hard and “knotted up” 
so she could not use it. Further examinations by a number of surgeons confirmed the 
original diagnosis of Vincent’s angina. Intravenous treatment was carried out but no 
improvement resulted. After one month the swollen area was incised. This was fol- 
lowed by further intravenous treatments and local applications. The condition became 
rapidly worse. The patient was sent to a sixth surgeon whose description of the lesion 
follows : 

“There is a triangular ulcer on the under surface of the left border of the tongue 
opposite the first and second molar teeth. This is an inverted triangle in shape, i -by .5 
centimetres in diameter. It has a clean, red surface and a low border. From this stEurt 
there has been an invasion into the tongue substance posteriorly through the entire left 
half of the tongue as far as the epiglottis. In this latter region the infiltration has 
broken through the surface to form a typical cancerous ulcer 1.5 centimetres in diameter. 
The left soft palate shows invasion which is continuous with an induration about the 
left tonsil, but the recent incision at the tonsil may have been followed by an inflammatory 
reaction to which the tonsillar induration could be ascribed. The infiltration of the 
tongue definitely limits the degree of motion. Apparently there has been on exten- 
sion beyond the region of the tongue itself except that in the soft palate. The sub- 
maxillary and deep jugular chains of Lmiph-nodes are involved. The condition is 
wholly inoperable.” 

The diagnosis of cancer was confirmed by biopsy and palliative radiation instituted. 
The patient died two months after the diagnosis was made and ten months after the 
onset of symptoms. In this case Vincent’s angina may have preceded or have been 
subsequent to the onset of carcinoma. It is evident that attention was so completely 
centered on the infectious process that the cancer was overlooked. 

Case II. — Hosp. No. 70050. White, male, fifty-one years old. For about six weeks 
the patient has suffered from almost constant pain in the upper abdomen. The pain is 
severe and radiates across both sides of the abdomen, to the lower anterior chest, and 
to the back in the region of the shoulders. The pain is not definitely related to meals 
but usually comes on within a few minutes after he has eaten and lasts for two or three 
hours. The patient has often felt as if something prevented food from passing through 
his stomach. He also has some discomfort in the throat when swallowing, and now 
takes nothing but soft food and liquids. 

In addition to this stomach trouble the patient has had persistent neuralgia in the 
left side of the face and jaw, the left side of the head, and in the left ear. He sometimes 
feels as if someone were jabbing an icepick in his ear. 

Past history . — No history of venereal disease; is a heavy smoker of pipe and cigars; 
alcoholic stimulants in moderation. 

Faiitify history . — No malignant disease. 

E.vatiiinatioa . — The mucous membranes of the mouth arc of good color. Teeth 
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sound, except for some peri-dental gingival infection. Tonsils small, pharynx slightly 
injected. The protruded tongue deviates slightly to the left. No palpable lymph-nodes 
in the neck. Heart and lungs negative. Abdomen negative. Genitalia negative. Patellar 
reflexes diminished. 

Laboratory findings.—Urmt negative. Blood Wassermann negative. Radiographic 
findings. — Barium meal. P3dorus and duodenum negative. Some constant irregularity 
of the cardiac portion of the stomach suggestive of a defect. No six-hour retention. 

Laryngeal c.vamination. — The larjuigeal box is tremendously large but anatomically 
and physiologically normal. There is a swelling beneath the left side of the tongue about 
the level of the last molar. The tongue deviates to the left. Suggest X-ray with the 
possibility of finding a stone in the submaxillary gland. 

X-ray report. — No evidence of stone in submaxillary gland. 

N enrological c.xamination. — Pupils small and slightly irregular, react to light and 
accommodation. The tongue deviates to the left because of fixation to the floor of the 



Fig. 2. — Longitudinal section through the tongue of patient Fig. 3. — Showing cancer 

shown in Fig. i. Note deep invasion toward center of tongue, invading tongue. ^Mucous 
An area of cystic degeneration is seen toward the tip. membrane intact. 


mouth. Left knee-jerk sluggish, right absent. Ankle jerks not obtained. No Romberg. 
The probability of an early tabes must be confirmed by spinal puncture. 

On December 19, 1928, eight days after admission to the hospital, a more careful 
examination of the tongue revealed a hard tumor imbedded in the left half of it opposite 
the second molar. It seemed fixed in the substance of the tongue and was slightly 
sensitive to pressure. Inspection of the surface of the tongue revealed a little flattening 
on the dorsum overlying the tumor. The left inferior lateral surface of the tongue near 
the reflexion on the floor of the mouth showed an area .5 centimetres in diameter over 
which the mucous membrane was slightly retracted and fixed to the tumor. There was 
no ulceration, but the area had a slightly rough, or granular surface with a little grayish 
stipling. The patient was unaware of the presence of the tumor but after its discovery 
remembered that the tongue had recently “felt a little raw as if it had been scraped.” 

A diagnosis of cancer was made and on December 24, 1928, a hemiglossectomy was 
done. This was followed by excision of the lymph-nodes of the neck on both sides. No 
involvement was reported. The patient is well at the present time. 

In this case the chief complaint was upper abdominal pain which radiated 
to the lower, anterior chest and to the posterior shoulder regions. This 
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very misleading symptom disa])pearccl immediately after removal of the 
lingual carcinoma and has not reUwned — now nearly two years after opera- 
tion. We may conclude therefore that the pain in this case was not due to 
a peptic ulcer, for example, hut to cancer of the longue and that it was 
referred to areas of vagus distribution. It is noteworthy that this symptom 
is mentioned in only one other case of the grou]) studied. Wc are reminded 
that the jugular ganglion of the vagus communicates, with the petrous 
ganglion of the glosso-pharyngeal nerve by an inconstant branch (see 
diagram). 

When cancer is located in the posterior half of the tongue one of the 
first and most consistent symptoms is pain in or about the ear and rarely 
in the tongue itself.' It is interesting that pain which presumably has its 
origin in the tongue is so constantly referred to the ear. In glosso-pharyn- 
geal neuralgia, as described by Doyle.- Adson.^ Dandy.’ and others, pain 
in the ear is one of the most constant and most ^irominent symptoms. It 
would seem, therefore, that ] a;nful disturbances of the glosso-pharyngeal 
nerve tend to be referred to the ear. The tymjianic branch of the glosso- 
pharyngeal is generally believed to be responsible. 

Pain in the general region of the external ear may be explained in a 
similar manner. PTarris"' has jiointcd out that the sensory nerve supply in 
this region is vc"y conpilex. Xo less than four cranial nerves take part in 
it. (See diagrnn ) 1-Te gives them as: (i) The auriculo-temporal branch 
of the third d'vision of the fifth nerve; (2) sensory branches from the 
geniculate ganglion of the facial, or seventh nerve; (3) Jacobson’s nerve 
from the glosso-pharyngeal. or ninth pair; and (4) Arnold’s nerve from 
the tenth or vagus. Since all of these cranial nerves intcr-communicate, pain 
arising from the tongue and referred to the ear and thereabout may readily 
be accounted for. 

The symptom next in importance to pain in the ear is a certain amount 
of what patients refer to as awkwardness of the tongue. By this is meant 
some d.sability in swallowing, in dislodging particles of food from the 
teeth, and occasionally there is some clumsiness of the tongue in speech. 
This probably is clue in part to replacement of muscle by tumor tissue and 
sometimes to motor-nerve involvement. 

A third symptom often mentioned or elicited is a queer, unnatural, or 
tickling sensation in the involved side of the tongue. This is likely due to 
sensory nerve disturbance. 

These three symptoms, pain in and about the ear, motor disturbances, 
and painless sensory disturbances of the tongue, are to be emphasized as 
among the earliest and therefore the most important symptoms of cancer 
of the tongue. Salivation, pain in the tongue itself, fetor, and all of the 
text-book symptoms eventually appear, but by the time they are present the 
condition usually is hopeless. 

The signs of concealed cancer of the tongue are often overlooked unless 
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cancer is suspected. Hints of its presence, however, may be derived from 
the following : 

1. When the patient protrudes the tongue far out there is a tendency for 
it to deviate slightly toward the side of the lesion. (See photograph.) This 
is due in part to replacement of lingual muscle by tumor tissue and partly 
to terminal motor-nerve involvement which produces an incomplete paraly- 
sis of the affected side of the tongue. 

2. Often a slight dimpling, ' furrowing, flattening, or other evidence of 
retraction of the surface mucous membrane may be seen. 

3. Occasionally it is possible to detect a slight defect in the patient’s 
speech.' This results from mechanical disability of the tongue. 

4. Inspection may reveal a minute ulcer at the most superficial point of 



Fig. 4. — Schematic illustration of sensory nerve supply of tongue various communications. F. — 
Facial nerve. V. — Vagus. G.P. — Glosso-pharyngeal. M. — Mandibular division of the trigeminal. T.P. — 
Tympanic branch of facial. S.S.P.— Smaller suoerficml petros.al. T.G.P. — Tympanic branch of the 
glosso-pharyngeal. O.G. — Otic ganglion. A u r. — Auricular branch of vagus with communicating twig 
from sensory root of facial. A u r. T. — Auriculo temporal branch of the mandibular. C.T. — Chorda 
tj’mpani. J.G. — ^Jugular ganglion of the vagus. G.N. — Ganglion nodosum of vagus. S.G. — Superior 
ganglion of glosso-pharyneal. P.G. — Petrous ganglion of glosso-pharyngeal. 

an infiltrating cancer. Lesions of the pharyngeal portion of the tongue may 
be revealed by the laryngeal mirror. 

5. Palpation properly done will nearly always reveal an area of induration. 

6. Too frequently, enlarged, hard, lymph-nodes in the neck constitute 
the first observed sign of cancer of the tongue. Even then the primary 
lesion may be missed. We have records of such cases in which the teeth 
and tonsils have been vigorously attacked, the cancer in the meantime 
being overlooked. 

7. The signs of advanced cancer of the tongue are too obvious to require 
discussion. 
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Once an ulcerated or indurated area is discovered in the tongue of an 
adult man or Nvoman, diagnosis should not long be delayed. The possibility 
of cancer should he seriously considered from the start and should not be 
dismissed until the lesion is proved not to be cancer. When doubt exists 
biopsy should be done, care being taken to include the margin of the lesion. 
A jnece of suflicient size to insure good sections should be taken. The 
advantages of such a biopsy far outweigh the possibility of harm. The 
danger of dissemination of cancer of the tongue through a biopsy properly 
done has not been proven. Roux-Bcrger and iMonod*'’ state that biopsy has 
been done on 825 cases of cancer of the tongue at the Curie Institute without 
evidence of an aggravation of the disease. 

If radical treatment of a lesion is under consideration, histological 
proof of its character should he established. Regaud” considers biopsy an 
indispensable part of the treatment of cancer of the tongue. He points out 
that it is no longer a manifestation of scientific curiosity, but rather an 
obligation on the ])art of the jihysician, and something which is due the 
patient. Clinical diagnosticians arc sometimes wrong. In a little more than 
5 per cent, of the cases reviewed, benign lesions, most often tuberculous 
ulcers, were mistaken for cancer. 

Treatment of concealed cancer of the tongue does not difTer in principle 
from that of cancer of the tongue in general except insofar as it may be 
influenced by the position of the tumor. Opinion is divided as to the relative 
merits of surgery and radium. Regardless of the agency used to destroy 
the local growth, however, any treatment of cancer of the tongue must 
include the regional lymph-nodes. This was emphasized years ago by Kiitt- 
ner.® The extent of adequate surgical treatment of cancer of the tongue has 
been logically presented in a recent work by Semken.^ Tbe radiological 
treatment has been fully described by ]?.egaud,’® Lacassagne,^^ Roux-Berger 
and Monod.^- and, in this country, by Quick. 

Whatever treatment is elected must be thorough if it is to be eflfective. 
The first treatment is the decisive treatment. Recurrent cancer of the 
tongue, either local or in the regional lymph-nodes, is rarely cured by any 
method. The responsibility attached to the first treatment is considerable. 

The prognosis in concealed cancer of the tongue is generally worse 
than that of the more obvious forms. This is not because of any biological 
peculiarity of the tumor but because late discovery and its usual proximity 
to structures adjacent to the tongue contribute to make it bad. The prin- 
cipal hope lies in earlier recognition and better treatment. 

SUMMARY 

1. Cancer of the tongue in about 20 per cent, of the cases is anatomically 
situated in such a way that it escapes early detection. 

2. Frequently, it is further obscured by the absence of symptoms, or by 
the presence of symptoms which are indirect and consequently liable to 
misinterpretation. 
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3. An attempt has been made to call attention to certain symptoms and 
signs which should suggest the possible presence of lingual cancer, and 
thereby lead to its earlier discovery. 

REFERENCES 

^ Fitzwilliams, Duncan C. L. : The Tongue and Its Diseases, pp. 382-384. Oxford Uni- 
versity Press, London, N. Y., etc., 1927. 

"Doyle, J. B.: A study of Four Cases of Glosso-pharjmgeal Neuralgia. Archives of 
Neurology and Psychiatry, vol. ix, pp. 34-46, January, 1923. 

'*Adson, A. W. : The Surgical Treatment of Glosso-pharyngeal Neuralgia. Archives of 
Neurolog}" and Psychiatry, vol. xii, pp. 487-506, November, 1924. 

^ Dandy, W. E. : Glosso-pharyngeal Neuralgia (Tic Doloureaux). Archives of Surgery, 
vol. XV, pp. 198-214, August, 1927. 

“Harris, Wilfred: Neuritis and Neuralgia. Oxford Univ. Press, N. Y., London, etc., 
p. 334, 1926. 

“ Roux-Berger, J. L., and Alonod, O. ; Traitement des epitheliomas de la langue. Pre- 
tendus dangers de la biopsie. Bulletins et Memoires de la Societe Nationale de 
Chirurgie, vol. liv, pp. 1232-1242, November 14, 1928. 

‘ Regaud, C. : Quoted by Roux-Berger and Monod in above article. 

“ Kiittner, H. ; Ueber die Lymphgefasse und Lymphdrusen der Zunge mit Beziehung auf 
die Verbreitung des Zungencarcinoms. Bruns Beitrage Zur Klinischen Chirurgie, 
vol. xxi, pp. 732-786, 1898. 

“Semken, G. H. : Metastitic Carcinoma in the Cervical Lymph-nodes. Nelson’s Loose- 
leaf Living Surgery, vol. ii, pp. 843-897. Thomas Nelson and Sons, N. Y., 1927. 

Regaud, C. : Le cancer de la langue. Principes de son traitement par les radiations. 
Paris Medical, vol. ii, pp. 265-271, April 2, 1921. 

Regaud, C. : Sur la curietherapie, des epitheliomas de la langue et de leurs adenopathies 
secondaries. Journal de radiologic et d’electrologie, vol. x, pp. 49-53. February, ig26. 

Lacassagne, A. : Idees directrices et principes techniques actuels de la curietherapie des 
cancers a I’Institut de Radium de Paris. Radiophysiologie et Radiotherapie, vol. i, 
Fasc ii, pp. 28-71, Les Presses Universitaires de France, 1928. 

“ Roux-Berger, J. L., et Monod, O. : Traitement des epitheliomas de la langue. 

Radiophysiologie et Radiotherapie, vol. i, Fasc ii, pp. 73-S6, Les Presses Universi- 
taires de France, 1928. 

Quick, D. : Treatment of Carcinoma of the Tongue. Anxals of Surgery, vol. Ixxiii, 
No. 6, pp. 716-723, June, 1921 ; British Journal of Radiology, vol. xxxi, pp. 81-93. 
March, 1926. 


488 



TRAUiNIATIC PECTUS EXCAVATUM* 

By John Alexander, AI.D. 
or Ank Aiinon, iMicii. 

nio\t Tin; nri’AiiTMr.NT or snir.i.nv or tiik rNivrusiTi or miciiioan 

The operative technics used in two cases of pectus excavatum are pre- 
sented because there has not been, so far as I am aware, an}' previous report 
of operation performed for the traumatic chronic type of this deformity. 

Trauma severe enougli to fracture llic flexibly suspended sternum is fre- 
quently fatal owing to this or associated injury. Malposition of fresh frac- 



Fig. — Lcft:^ Great depression of sternum and right ribs as a result of contraction in a 
chronic empyema in_ a child. Right: Symptomless pectus excavatum that patient believes has 
been present since birth (photograph shown through the courtesy of Dr. Reed Nesbit). 


tures may be corrected by posture, traction through hooks or by open opera- 
tion, but prevention of recurrence of deformity may be difficult because the 
fracture gives the constant in-pulling action of the normal negative intra- 
thoracic pressure an advantage which it does not possess when there is no 
break in continuity of the thoracic cage. A sprain of several sterno-chondral 
and costo-chondral joints without actual fracture of sternum, cartilages or 
* Read before the American Therapeutic Society, June 21, 1930. 
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ribs gives the in-]ni]ling action of the negative intra-thoracic pressure a 
similar, though perliaps. lesser advantage iii causing abnormal depression of 
the sternum. So does rickets or the undue plasticit)^ of the thoracic cage of 
some infants and youths. I now have as a patient a boy of twelve years of 
age with a great but symptomless depression of the sternum which is sec- 
ondary to the fihrous contraction of a chronic tuberculous empyema (Fig. i). 
Nageotte-W’ilbouchewitcld found that lo per cent, of 200 debilitated infants 
whom she studied showed inspiratory sinking in of the sternum. 

The commonest type of pectus excavatum is the congenital (Fig. i). In 
1911 Ludwig Meyer- operated in such a case, re.secting 2.5 centimetres of the 



.. 3- — Case I. Lateral rontgenograms before and after operation. The sternal oat- 

been reinforced with pencil. Note proximity of sternum and spine before operation, 
itie black arrows indicate the anterior surfaces of the vertebriT:. (See Fig. 4 ) 

second and third right costal cartilages ; the patient was said to have lost his 
dyspnoea. Sauerbruch,^ realizing that so incomplete an operation could not 
be expected to cure, resected 3 centimetre sections of the fifth to the ninth, 
inclusive, left costal cartilages and the left part of the sternum belpw the 
fourth cartilage. The patient was relieved of his dyspnoea and palpitation 
and was able to work from twelve to fourteen hours a day. In his second 
patient Sauerbruch resected the fourth to sixth left cartilages and the cor- 
responding left half of the sternum and placed in the wound a fat graft from 
the thigh to protect the heart. The patient was relieved of dyspnoea and 
asthmatic attacks. Should symptoms recur, Sauerbruch would remove the 
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right costal cartilages but would leave the right half of the sternum. Hoff- 
meister reports an operation by Lexer for congenital pectus excavatuin in 
which the fifth to ninth cartilages on both sides were divided and the cor- 
responding portion of the sternum dissected free. His intention was to turn 
over the concave sternum and replace it, but as there was a 1.5 centimetre 
gap between the divided ends of the cartilages on each side he removed the 
sternal piece. 

It is a surprising but well-known fact that it is rare for even severe 
degrees of congenital pectus excavatuin to present symptoms sufficiently 
troublesome even to suggest the use of surgery. Mild dyspnoea on exertion 



Fig 4 — Trans\erse section o£ a normal thorax through the fourth costal car- 
tilages and eighth vertebral body The compressing effect of such lessening of the 
distance between sternum and spine as exists in the pre operatn e rontgenograms of 
Figs 3 and 8 is apparent in this drawing (From Eycleshjmer and Schoeraaker 
A Cross Section Anatomy O Appleton and Co ) 

ma}^ be the onl)^ s3auptom. Pohl'’ has described an actual impression made 
upon the heart by a depressed sternum. In cases in which the sternum 
closely approaches the anterior surfaces of the vertebrje, the heart is often 
found to have been pushed entirel}'^ into the left hemithorax. Changes in the 
position of the heart have been discussed by Stadtmuller*’ and Rosier.'^ 
Severe symptoms, when present, may be dyspnoea, agonizing oppression 
or pain in the cardiac region or referred therefrom, palpitation and disturb- 
ance of cardio-circulatory function. Occasionally patients are seen whose 
symptoms are sufficiently disturbing or disabling to require operation. 

Case L— A boj of si.xteen was referred 113- Dr. Nap Chaignon, of Port Austin, 
Alichigan, and was admitted on Juh- 17, 1929. to the University of Michigan Hospital 
complaining of increasing pain and depression in the sternal region While wrestling 
four 3’ears before, his lower sternum was injured b3' heav3' pressure. There was some 
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reduction of the deformity. A further attempt to lift the sternum forward was fruit- 
less. Next, the seventh, eighth and ninth cartilages of both sides were divided, and still 
the sternum could not be lifted forward. In view of this experience I do not understand 
how Zahradmcek® obtained a satisfactory result in his case of an old pectus excavatum 
from merely exercising traction upon two wires introduced through operative perforations 
in the sternum. 

Next, the sternum was divided longitudinally from the right of the ziphoid to the 




Fig 6 — Case I Abozc Apparatus faj ^^hlch reduction of the sternal deformit> Mas mam 
tamed for fi\e Meeks after operation The band and Mire surrounding the sternum are suspended 
to a bar b> rubber bands Bdcnv Box that Mas airtight Mith skin Mhen iiegatite pressure Mas 
created in it bj connecting the pipe iiitli the hospital air suction sjstem This box Mas used after 
remoial of the apparatus pictured aboie in order to maintain reduction of the sternal deformity 
until firm bony union of the diiided sternum and rib- occurred 

place of transverse division and then a finger, introduced behind the sternum through the 
epigastric incision, was easily able to lift forward the sternum and its attached car- 
tilages so that reduction of the deformity was complete 

Throughout the operation care was taken not to separate the tissues of the anterior 
mediastinum from the sternum more than enough to admit the lifting finger. '\^ ide 
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separation would Iiavc resulted, temporarily at least, in a large dead space after the 
sternum had been lifted forward. 

A Parham fracture l)and and a silver wire were made to surround the sternum 
transversely, passing, respectively, through the mesial ends of the fifth and sixth inter- 
costal spaces. The hand and the wire were then attached to heavy rubber bands which 
in turn were suspended from a bar which was carried by a special apparatusf that had 
been fitted to the patient before operation (Fig. 6). Rubber bands were valuable in 
providing a “cushion" between the patient’s tissues on the one hand and the movements 
of respiration and of the patient within his brace, on the other hand. Adjustment was 
made so as slightly to overcorrect the funnel-breast deformity thereby allowing for a 
tendency toward recurrence of the deformity under the physiologic influence that was 
discussed in the second paragraph of this article. The skin incisions were closed without 
drainage. At this time the blood pressure was 112/76 and the pulse 90; when the opera- 
tion was begun they were 12S/60 and 8.4. During division of one of the cartilages 
the pleura was torn. The resulting traumatic pleural effusion disappeared after 
two aspirations. 

Ten days after operation the elastic traction of the rubber bands caused the sternum 
below the site of its transverse division to bulge forward and the sternal cutaneous 
incision to break down. This was remedied by adjustment of the traction. Thirty-five 
days after operation the lassoing liand and wire were removed because of considerable 
fever, which rapidly became normal and the patient was discharged. The pain for 
which the operation had been performed disappeared completely from the time of 
operation. 

Three months after operation the patient was seen again and a tendency to recur- 
rence of the deformity was noted. Blow bottles were prescribed and for three weeks 
he intermittently wore an ingenious suction apparatus that was designed by my asso- 
ciate Dr. W. W. Buckingham (Fig. 6). This maintained the sternum in nearly normal 
position until its bony fixation seemed assured. Temperature normal, average pulse 80, 
respirations 20. 

Ten months after operation the patient wrote that he has no pain nor dyspnosa even 
on exertion and that correction of the deformity is maintained. 

Case II. — A woman of twent}’ was referred by Dr. George H. Schroeder, of 
Chicago, on January 20, 1930, to the Aledical Department of the University of Alichigan 
Hospital in the care of Dr. Cyrus Sturgis, with whom I saw her in consultation. She 
complained of severe pains in the region of the heart, palpitation and dyspnoea. Two 
i'ears before admission she was in an automobile wreck when she is said to have frac- 
tured her left clavicle and pelvis and dislocated her hip. She had not been told that her 
sternum was fractured. She was confined to bed for fifteen weeks and then walked to 
the doctor’s office for examination, climbed the stairs, had an attack of palpitation, 
dj'^spneea and pain in the chest, and “collapsed.” Since this time the symptoms have 
become more and more severe. The pain is aggravated into what she terms “attacks” 
by even a short walk, excitement or nervousness and in these attacks she is apprehen- 
sive. The pain which is usually in the region of the apex of the heart and left axilla, 
is occasionally referred to the left shoulder but not down the arm. Recently, she says, 
there has been some slight swelling of the legs and ankles. During the past three 
months she has been unable to work as housemaid. 

She states that when six 3^ears old she was confined to bed for five weeks with 
painful joints from which she entirely recovered. Seven years ago she experienced 
attacks of dizziness, palpitation and fainting which her doctor said were due to cardiac 
disease. In common with her parents and three brothers and .sisters, she is subject to 
attacks of migraine. 

t This apparatus was designed and constructed by Mr. George E. Curry, Chief of the 
University Hospital Appliance Shop. 
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Since the occasion when she "collapsed” in the doctor’s office after the accident, she 
has presented many manifestations of hysteria, consisting in attacks of tonic and clonic 
convulsions of the extremities and eyelids; blurring of vision; inability to speak; blue- 
ness and coldness of the fingers and lips; severe constipation with great distension. 


fl 


V,.'.. 


Fig 7 — Case 11. Before and after operation 

At various times during her residence in the hospital she has complained mildlj' of 
pains almost ever3 where in the body, but severelj' only of those at the heart. She states 
that the convulsive attacks usually succeed a marked aggravation of cardiac pain. She 
does not bite her tongue nor urinate during them. In one attack observed at this 
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hospital the cardiac rate was 200 and there were rapid deep sighing respirations and 
tight voluntary closure of the eyes. Dr. Carl Camp, Department of Neurology, con- 
firmed the diagnosis of hysteria. 

Examination showed a deep symmetrical depression (Fig. 7) involving the gladiolus 
of the sternum and the third, fourtli, fifth and sixth costal cartilages. The maximum 
depth of the depression was at the level of the fourth intercostal space. The- lateral 
rdntgen film (Fig. 8) showed a sternal fracture at the level of the fourth cartilage, the 
upper fragment being drawn back about 5 centimetres. The anterio-posterior film 
showed a bulging of the heart in the region of the left auricle. The size and position of 
the heart were approximately normal, the pulse from 80 to too, blood pressure 125/80. 
At the apex and extending toward the axilla there was in the recumbent position a soft 
systolic murmur which increased during inspiration. In the first and second left inter- 
costal spaces near the sternum there was a short high-pitched systolic murmur, which 



. 8'~~Case II. Lateral rontgenograms before and after' operation. The white arrows 

moicate on the pre-operative print the sternum at the point of its greatest depression, and on the 
post-operative print the height to which the operative sternal resection was carried. The black 
arrows indicate the anterior surfaces of the veriebrie. (See Fig. 4.) 


increased with inspiration, and a loud second sound. The murmurs were scarcely audible 
when the patient was sitting or leaning forward. There were no abnormal sounds in 
the tricuspid or aortic valve regions nor in the carotid or subclavian arteries. An elec- 
trocardiogram taken by. Dr. Frank Wilson during one of her convulsive seizures, which 
began with marked increase in cardiac pain, showed only sinus arythmia and sinus 
tach3^cardia with an inverted T wave in lead 3 and flat in lead 2. 

The feet and legs were cold. The lips, hands, feet and legs were slightly cyanotic 
but not cedematous. There were no abnormal pulmonary signs. The eye grounds were 
normal. No hyperaesthesia or partesthesia but both conjunctivas were anaesthetic. 
Physical examination otherwise was negative. 

The patient was kept under observation and at rest by the Department of Internal 
Medicine for five weeks without noticeable improvement and after another five weeks at 
home the pain, if changed at all, was worse. 
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Whether or not surgery was indicated presented a delicate problem. The patient 
certainly had hysteria and as certainly she had suffered a grave injury from an accident 
that had immediately killed her fiance who was in the seat next to her. We had direct 
evidence of encroachment upon the heart by the depressed sternum, and the murmur in 
the pulmonic valve area suggested the possibility of some depression of the anterior wall 
of the right ventricle. The cardiac pain was disabling and unrelieved by prolonged 
rest. The patient consented to operation (Fig. 9) which I performed on April 4, 1930, 
under nitrous oxide ansesthesia. 

A gently curving incision was made from the left second intercostal space at the 
parasternal line to the sixth left cartilage and then across to the right border of the 
sternum. The fourth and fifth left costal cartilages were removed extraperiosteally and 
the fourth intercostal bundle and transversus sterni muscle divided and the pleura pushed 



to the left. A finger introduced between the depressed sternum and the heart was 
tightly squeezed; after removing with the rongeurs the left half of the sternum between 
the second and sixth cartilages, the heart definitely bulged forward and the anesthetist 
noted a marked improvement in the volume of the pulse. Then the entire width of the 
sternum with almost all of its periosteum was removed between the level of the sixth 
costal cartilages and just below the level of the second cartilages. The third left car- 
tilage was now removed, as had been the fourth and fifth, to within 2 centimetres of 
their costo-chondral junctions and the mesial 2 centimetres of the fourth and fifth 
right cartilages were also removed (Fig. lo). The right pleura was torn and the lung 
was kept expanded by slightly raising the pressure of the amesthetic gas being fed to 
the patient. The resulting skeletal defect measured 9 by 6 centimetres. The mesial 
edges of the pectoralis major muscles, which had been lifted on each side in order to 
resect cartilages, were semi together without tension. The subcutaneous tissue, whicii 
was unusually thick, and the skin were sutured as separate layers. 
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problems. In the first patient the defect was considerably broader than in 
the second and the resection type of operation might have entailed removal 
of greater lengths of the cartilages than would have been safe with respect 
to protection of the thoracic viscera. This factor was of slight additional 
importance because the patient was a male who rnight be expected to lead a 
more strenuous life than a woman, and who had no prominent breasts to 
serve as a buffer against trauma. 

Operation in the first patient was certainly a far more extensive one 
than in the second, but it did not prove to be shocking and it did leave com- 
plete bony protection to the thoracic viscera. The second operation was far 
simpler to perform and its effective action did not depend upon a compli- 
cated and difficult maintenance of reduction of the deformity until firm bony 
union should have taken place. Also it was possible, although at operation 
the supposition was found to be false, that the frank fracture of the sternum, 
with its resulting callus, that had occurred in the second patient might have 
presented technical obstacles to the “unfolding” operation that was performed 
in the first patient. The loss of the bony covering of the heart seems to be 
of little consequence in the second patient for the reasons that I have given. 

In neither case did the operation cause any detectable impairment of 
cardiac or respiratory function and in both the purposes for which operation 
was performed were fulfilled. 
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ACTINOMYCOSIS OF THE KIDNEY * 

By Verne C. Hunt, M.D., and Charles Mayo, 2nd, M.D. 

OF Rochesteh, jMinn. 

raOM THE DIVISION OF SDnOERV, THE MAYO CLINIC 

Renal actinomycosis in the past has been considered as primary when 
the disease was confined to the kidney, and secondary when other actinomy- 
cotic lesions were associated in other structures of the body. It is difficult 
to conceive of the kidney as the site of a primary infection, and it would 
seem that involvement of the kidney, in most instances, if not in all, must 
be secondary to a portal of entry through mucous membrane. The kidney 
may become involved by direct extension from the gastro-intestinal tract in 
abdominal actinomycosis, through the diaphragm from pulmonary disease, or 
by metastasis through the lymphatics or blood-stream. 

In the case herein reported, as nearly as can be determined, the disease 
was confined entirely to the right kidney, as is evidenced by the patient’s 
complete recovery after right nephrectomy. However, that the condition 
may have been sccondar}’- to actinomycosis of the appendix must be given 
consideration, even though such infection was never proved in the appendix 
or intestinal tract, and even though there was no evidence that such infection 
ever had existed. 

Rf.port of Case. — A man, aged thirty-two years, an accountant, previous to July, 
1928, had had repeated attacks of pain in the right lower quadrant of the abdomen. 
In July, 1928, he was operated on elsewhere than at the clinic, and a ruptured, par- 
tially gangrenous appcndi.x was removed. Drains were inserted for three weeks; then 
the wound was allowed to heal. In six weeks, apparently after an uneventful recovery, he 
left the hospital with only a slight amount of serous drainage. This subsided and he 
gained in strength. 

September 10, 1928, what was apparently a stitch abscess developed and was drained. 
The wound was packed for one week and finally healed. September 27, the patient 
felt feverish, had night sweats, lost appetite and pain developed in the right costoverte- 
bral angle. Examination revealed onlj'- a tender right kidney. The patient was hos- 
pitalized, sj'mptoms continued, and vague distress developed in the right portion of the 
epigastrium. The urinary tract was normal on laboratory and cystoscopic examination. 
The condition grew worse. A mass, which seemed to be liver, became palpable and 
progressed downward ; it was painful to pressure and movement. Chills, jaundice, or 
digestive disturbances other than a poor appetite were not present. There was less 
pain over the costovertebral space ; the urine was clear ; leucocytes numbered 16,000 in 
each cubic millimetre of blood. October 27 it was concluded that a retroperitoneal ab- 
scess was present. A small incision was made in the right upper quadrant of the ab- 
domen, and after careful exploration only slight enlargement of the liver was found. 
The incision was closed without drainage and primary healing occurred. 

February 25, 1929, a cold developed; the patient had a chill and ran an elevated 
temperature for ten days. He had another chill, following which he improved except 
for residual discomfort in the right kidney. April 4 the symptoms and signs of October, 

* Read before the American Association of Genito-Urinary Surgeons, May 22, 1930. 
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1928, were exactly reproduced except that this tirue the amount of pus in the urine 
was increased. 

May 16, 1929, the patient registered at The Ma>o Clinic. He weighed 115 pounds, 
which, according to him, represented a loss of twenty-five pounds. His skin was tanned 
Lut he was anjernic, graded 2, and his tongue was furred. He had moderate tenderness 
in the right costovertebral angle, and resistance in the right upper half of the abdomen. 

In the hospital he ran a septic temperature varying between 102.5° and 97.3° F. In 
rontgenograms there was a. large right renal shadow and absence of the outline of the 
psoas muscle. The , urine repeatedly .contained pus, graded 3. Leucocytes numbered 
13,000 in each cubic millimetre of blood. The concentration of haemoglobin was 30 per 
cent. In a test of renal function with phenolsulphonephthalein 80 per cent, of the dye was 
returned. The Wassermann reaction of the blood was negative. The concentration of 



Fig. I — Elongation of upper and loiver caJices, suggesting tumor. 


urea was eighteen milligrams in each 100 cubic centimetres of blood. A right pyelogram. 
May 20, showed that the pelvis was small, and that there were several small filling 
defects. The upper and lower calices were elongated and the middle calices were absent. 
The upper minor calix was dilated. The ureter was normal. The pyelogram suggested 
a right renal tumor, with marked decrease in function and marked infection of the 
kidney. (Fig. i.) The left kidney was normal in function. 

May 24, right nephrectom3' was done. The kidney was one and a half times norma' 
size and was densely adherent as a result of old perinephritic abscess, which, although 
large, had pretty well subsided. What appeared to be a carbuncle measured eight, 
six and four centimetres in various diameters and involved the middle third of the 
renal substance. The pathologic report was of multiple confluent abscesses involving 
the cortex and n edi.lla of the central portion of the kidney ; so-called carbuncle of the 
kidney ; marked perinephritis, with old perinephritic abscess, and destruction of about ^o 
per cent, of the renal substance. (Figs. 2 and 3.) 
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Julj' 3, nearly six weeks alter operation, a diagnosis ol actinomycosis was made 
through recovery of actinomyccs from the wound. The wound, at this time, consisted 
of multiple deep sinuses, and in order to carrj' out adequate therapeutic measures for 
actinomycosis, the wound was widely opened to the bottom of all sinuses and was 
packed wide open with gauze. Intensive treatment with rontgen-rays and with the use of 
radium in the depths of the wound was instituted. Iodides were given in the form of a 
10 per cent, solution of sodium iodide intravenously, and potassium iodide by mouth. 
The patient was dismissed December 2, 1929, with a practically completely healed wound 
and with return of normal weight and strength. It has not been possible, at any time, 
to find lesions elsewhere in the ijody which might be considered to be those of actinomy- 
cosis. Repeated rontgenologic examination of the thorax failed to reveal any evidence 
of pulmonary involvement. 

\Yithin two week's we have had a report on the patient's condition. Complete healing 
of the wound has occurred, and the patient is entirely well. 

Comment . — If the original classification of actinomycosis of the kidney 
must be adhered to. this case may well be considered one of primary acti- 



Fig. 2. — External surface of kidney. Fig, 3, — Extensive involvement of kidney. 

iiomycosis with recovery subsequent to nephrectomy. Israel was the first to 
report a case of primary renal actinomycosis. At the time the report was 
made, in 1901, the patient had remained well eleven years after nephrectomy. 
The same author in 1911 reported a second case, with recovery after ne- 
phrectomy. Since that time Stanton, Kunith, Kleinschmidt, Pinner, Bevan, 
Abbot, Peacock, Christison and Warwick, and Beregoff have each added 
one case. Von Lichtenberg stated in his “Handbuch der Urologie” that 
primary renal actinomycosis had been reported only seven times; Von Lich- 
tenberg included, as did Abbot, a case reported by Theodore Cohn and one 
by Earl. Data available did not seem sufficient for us to include Cohn’s 
case as one of true renal actinomycosis. Data in Earl’s case are lacking 
eyond the statement that the patient was a male, aged fifty-two years, in 
whom a secondary actinomycotic abscess of the brain was found. 

The case reported by Christison and Warwick can hardly be considered 
one of renal actinomycosis, for only the suprarenal gland was involved and 
la secondarily to pulmonary actinomycosis in which the infection had 
traversed the diaphragm. 
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The kidney, is sometimes involved secondarily as. a part. of. generalized 
actinomycosis. Von Lichtenberg stated that secondary actinomycosis of the 
kidney occurred in nine of 128 fatal cases of actinomycosis in which necropsy 
had been done, an incidence of 7 per cent. In all but one of these nine cases 
both kidneys were involved. Pinner stated that in 460 cases of actinomycosis 
of the thorax and abdomen there were sixteen in which the kidney was 
involved secondarily. 

Objective and subjective data concerning the urinary tract and suggesting 
renal tumor or infection of the kidney in the presence of actinomycosis else- 


Tabulation 

Summary of cases of renal actinomycosis from literature 


Author 

Age. 

, years 

Sex 

Pre-operative 
diagnosis or 
basis for 
diagnosis 

Operation or 
necropsy 

Observations at necropsy 

Results 

♦Israel 

33 

M 

1 

Actinomyces 
from sinus 

Nephrectomy 


Recovery 

♦Israel 

60 

P 

Perinephritis 

Nephrectomy 


Recovery 

♦Stanton 

S3 

M 

? 

Necropsy 

Actinomycosis confined to right 
kidney 

Death 

* Kunith 

5 

□ 

? 

Nephrectomy 


Recovery 

Kleinschmidt 

24 

s 

Renal tumor 

Nephrectomy 


Unknown 

♦Pinner 

40 

M 

' 

Actinomyces 
found in 
urine 

Nephrectomy 


Recovery 

Sevan 

? 

0 

? 

Drainage 


Unknown 

Abbot 

43 

F 

Renal tumor 

Drainage 

Perinephritic abscess; destruc- 
tion of two vertebrae; multi- 
ple actinomycosis of lungs 

Death in two 
months 

Peacock 

M 

M 

Renal tuber- 
culosis 

Nephrectomy 

Actinomycosis of liver 

Death 

Christison and 
Warwick 

■ 

M 

1 ? 

i 

Necropsy 

Extensive actinomycosis of 
lungs and involvement of 
right suprarenal gland 

Death 

Beregoii 

63 

F 

Actinomyces 
found in 
urine 

Necropsy 

Bilateral renal actinomycosis 

Death 

*Hunt 

1 

32 

M 

Renal tumor 

Nephrectomy 


Recovery 


* Apparently true cases of primary renal actinomycosis. 


where, or history of preexisting actinomycosis perhaps should cause one 
to think of this type of renal involvement. However, unless actinomyces are 
present in the urine or in a post-operative sinus, there is little to suggest 
a pre-operative diagnosis of renal actinomycosis. In the cases reported in 
the literature it is of interest that actinomyces were found in the urine of 
two patients (Pinner’s and Beregoff’s) and this led to the clinical diagnosis 
of renal actinomycosis. In several instances, the diagnosis was established 
through the finding of actinomyces in material from a sinus which persisted 
after drainage of a perinephritic abscess or which persisted subsequent to 
nephrectomy. In three cases, including our case, a pre-operative diagnosis 
of renal tumor had been made. 
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In seven of the twelve cases in the literature, including our case, nephrec- 
tomy was done. Five patients recovered. The result in Kleinschmidt’s case, 
in which nephrectomy was done, is not recorded. Death occurred on the 
twelfth day in Peacock’s case in which nephrectomy had been done, and 
actinomycosis of the liver was found at necropsy. 

The prognosis in actinomycosis in general is notoriously poor. Recovery 
from so-called primary renal actinoiitycosis, when the disease is confined to 
one kidney, may be expected onl}’’ by means of nephrectomy and the insti- 
tution of therapeutic measures such as those which are employed for actino- 
m3'-cosis in other situations. These measures were used in the case reported 
and are, in brief, the following: (i) maintaining the wound wide open to 
its most dependent parts; (2) packing the wound wide open, down to its 
lowest depth, with gauze saturated with dichloramine-T in 4 per cent, solu- 
tion, or with compound solution of iodine (Lugol’s solution) diluted to one- 
third to one-half strength; (3) introducing radium into the wound as long 
as sulphur bodies arc repeatedly found : (4) administering treatment by 
rontgen-rays over the entire area, and (5) persisting in the use of iodides 
in the form of a 10 per cent, solution of sodium iodide intravenously, or 
the oral administration of potassium iodide, or both. 
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ENUCLEABLE MULTILOCULAR ABSCESS (CARBUNCLE) 

OF THE KIDNEY* 

By John H. Neff, M.D. 

OF UNIVERSITr, Va. 

FROM THE DEPARXaiENT OF UROLOGY OF THE UNIVERSITY OF VIRGINIA 

Two cases have, in large measure, furnished the basis for the above 
title. Their records will be used as an introduction to a brief discussion 
of the treatment of a relatively uncommon renal condition. 

Case I. — A man, twenty-four years of age, admitted to the Surgical Service of the 
University of Virginia Hospital, May 19, 1923, had had diffuse abdominal pain, malaise 
and fever for six days. Significant physical findings were lacking. During three days’ 
observation, his temperature ranged between 103° and 106°, pulse around 90, leucocytes 
were 6000, urine showed a few pus-cells. He was then transferred to the Medical Service 
with a tentative diagnosis of typhoid fever. 

There, repeated blood cultures, stool cultures and serological tests did not reveal 
a typhoid or paratyphoid infection. He slowly developed localized discomfort and 
tenderness in the right flank, ultimately presenting, just below the rib margin, a rounded 
mass moving with respiration. Coincidentally, the temperature chart exhibited a sept’c 
curve, the leucocyte count mounted to 17,000. June 25 he was transferred to the Uro- 
logical Service. 

Both kidney urines were pus-free, cultures negative. Thirty-minute phthalein output 
after intravenous injection was 16 per cent, on the right, 12 per cent, on the left, no 
bladder leakage. Right pyelogram was normal but the renal shadow was abnormally 
large. A working diagnosis was made of renal abscess or perinephritic abscess, or 
both. At operation, June' 27, the posterior perirenal tissues were soft, the kidney itself 
about twice normal size, intensely congested. As it was being freed intracapsularly, pus 
pockets were entered in a prominent area on the anterior surface of the middle third. 
By mere chance, my finger found a line of cleavage about a localized suppurative mass 
and readily enucleated it. The resulting depression had a diameter of about five centi- 
metres, and a depth of two centimetres. Its wall was smooth and appeared healthy. 
Save for the marked congestion, the remainder of the kidney seemed normal. A two- 
ounce perinephritic abscess medial to the kidney had evidently followed erosion of the 
capsule overlying the conglomerate renal abscess. Thorough drainage was established 
and the wound loosely closed. Staphylococcus aureus was grown from the pus. (A 
later account was secured of a few boils antedating onset of illness by a month.) 

Pathological report. — Dr. W. E. Bray. “Specimen is an irregular mass 6 by 4 by 
2 centimetres, rather firm, containing 'many small gray abscesses and a few large ones. 
Microscopic sections show kidney tissue with degenerated tubular epithelium. The 
tubules are separated by rather large amounts of young fibrous tissue in which are many 
deeply staining round cells and plasma cells, as well as p. m. n. s. Here and there are 
miliary and larger abscesses with areas of necrosis. Some abscesses have considerable 
fibrous tissue in their walls. There is some necrosis near the edge of one section, but 
this does not suggest an infarct. Diagnosis . — Acute purulent inflammation with ab- 
scesses ; chronic inflammation.’’ 

The patient was discharged well thirty-seven days after operation. 

Case II. — A man, twenty-nine years of age, admitted August 27, 1924, had suffered 
from recurrent, severe, left renal colic for seventeen days, afebrile for the first twelve days, 

* Read before the American Association of Genito-Urinary Surgeons, May 22, 1930. 
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thereafter with chills and fever. I first saw him September i. Temperature then was 
104°, leucocj'tes 13,000, the urine pus-laden. There was slight tenderness in the left 
flank, no induration. He presented an extensive Vincent's gingivitis, a sternal periostitis, 
an effusion in the left knee, a positive blood culture (staphylococcus aureus). Urinary 
tract films were negative. Cystoscopic investigation had shown the left urine very pur- 
ulent, the right clear, the left fifteen-minute phthalein output 0, the right 8 per cent. 
Ureteral catheter drainage of the left pelvis had been established. 

The sternal infection went on to a frank staphylococcus osteomyelitis, resulting 
ultimately in the loss of two-thirds of this bone. The gingivitis was controlled after 
three weeks of vigorous treatment. Blood cultures were positive through September 6. 

Cystoscopic findings September 19 were as before, both kidney cultures positive 
(staphylococcus aureus). There was slight pain and tenderness in the left flank, no 
induration. 

A small stone was found in the bladder September 29. This had no doubt come 
from the left ureter though neither X-ray examination nor repeated ureteral catheteriza- 
tion had suggested its presence. The left urine still contained much pus, but phthalein 
output (fifteen-minute intravenous) had risen to 6 per cent, aga'nst ii per cent, on 
the right. Save for slight fuzziness of outline, the left pyelogram appeared normal. 

October 4 abscesses of the prostate and soft tissues over the left shoulder were 
drained. By October 10 there was induration both in the left costo-vertebral angle and 
deep-seated in front below the kidney region. Temperature continued to have a daily 
maximum of 102° to 103°. The kidney was e.xplored that date with a working diagnosis 
of pj'elonephritis and perinephritic abscess. The perinephritic tissues were very thick 
and oedematous. About five ounces of pus were evacuated from an abscess below the 
lower pole. The true renal capsule was exposed, opened and gently separated from the 
kidney. On the anterior surface of the upper one-third a group of abscesses was thus 
demonstrated. Since the feel and appearance here called to mind the previous case, a 
line of cleavage was sought and found. A septic mass appro.ximately five to six centi- 
metres in diameter was readily enucleated. It had a clean-cut line of demarcation from 
the surrounding kidney and seemed to have a very definite capsule. While the kidney 
was large and verj-^ h3'pereemic, neither palpation nor inspection gave evidence of other 
abscesses. The kidney, therefore, was not removed. 

Pathological report. — Dr. W. E. Bray: “Carbuncle-like mass measuring about 5)4 
by 3/4 by 3)4 centimetres, surrounded, save where ruptured, by a thin glistening cap- 
sule. Cross-section shows discrete abscesses of varying size, all containing thick green- 
ish-3'ellow pus. Microscopic sections show acute suppurative inflammation of the kidney 
with multiple abcesses. One edge of the section is smooth and covered chiefly with 
fibrin and blood, along with some purulent exudate. No definite old fibrous capsule is 
made out, but there is an incomplete peripheral layer of young granulation tissue (early 
stage of encapsulation).” 

His general condition promptly improved markedly. The daily temperature maxi- 
mum shortly dropped to 100°. Seventeen days after operation the left kidney urine 
was grossly clear, sediment showed six to eight pus-cells to the high power field, culture 
was still positive. Phthalein output was ii per cent, on the right, 6 per cent, on the 
left. Three days later, October 30, his temperature suddenly jumped to 104°, and re- 
mained at that level. Careful overhauling revealed no new development to account for 
the change. It was decided that further suppuration in the left kidney was the most 
probable cause. For this reason, a nephrectomy was done November 3. “The kidney 
measured 15 by 6 centimetres. The surface is smooth except near the upper and middle 
thirds where there is a depression at the site of the former operation. The kidney is firm 
and the cut surface is apparently normal except for a few small yellowish opaque areas 
suggesting fatty degeneration. Microscopic . — One section shows almost complete loss of 
normal structure, being chiefly inflammatory tissue with oedema, haemorrhage, and cellu- 
lar infiltration. Another section shows dilated tubules with degenerated and desquamated 
epithelium and a number of hyalin casts, also purulent e.xudate in a few tubules. The 
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section through base of operative depression shows hjemorrhage, oedema and infiltration 
with round cell, p. m. n. s. and a few giant cells. There is considerable young fibrous 
tissue superficially and hyalinization of deeper fibrous tissue. Shortly after the nephrec- 
tomy a right pneumonia was demonstrated, this followed by a streptococcus empyema. 
Death occurred November 8. An autopsy was not permitted. 

The localized inflammatory process above described obviously warrants 
the title multilocular abscess and, further I think, fulfills all the requirements 
of the lesion first called renal carbuncle by Israel in 1891. Objection is 
raised from time to time to applying the term carbuncle to the kidney on the 
ground of definitional incompatibility or of adding further complexity to 
the classification of renal infections. While there is sound logic in this, 
the vivid descriptive value of the word, together with the sanction of increas- 
ing international usage, has doubtless secured for it a permanent place in 
medical terminology. It must be remembered, however, that the renal car- 
buncle of many writers is the infarct, septic infarct, multiple abscess, con- 
glomerate abscess, or abscess of others. 

The carbuncle in Israel’s first patient was so sharply defined in color and 
consistency from the surrounding uninvolved kidney tissue as to give the 
impression of an imbedded tumor. Subsequent writers have often empha- 
sized similar striking demarcation by verbal description and sometimes by 
accompanying illustrations. (Horn, Reschke, Barth, Nicholich, Hotchkiss.) 
In Fisher’s case the carbuncle was actually sequestrated. Barth and Smirnow 
in particular refer to the rich increase of connective tissue found about the 
pus pockets. An occasional illustration (Dick) suggests a thick fibrous tissue 
layer encircling the whole mass. 

Other authors speak of the carbuncle shading off imperceptibly into the 
adjacent renal tissue. Frequently the carbuncle bulges above the cortical 
surface and has develoiDed more at the expense of the cortex than the 
medulla. It may, however, be quite deep-seated and of an extent to cause 
demonstrable compression of a calyx or calices, even of the pelvic body. 
Infrequently there may be two lesions in the same kidney (Smirnow, 
Eisendrath) , 

The carbuncle now and then is reported as having broken down to prac- 
tically a single abscess cavity. It has not always been clear to me how cases 
found in the abscess stage and cured by drainage have justified report as 
carbuncles. Smirnow concludes that renal carbuncle has no tendency to 
such breaking down and will not accept as carbuncles large solitary abscesses 
so reported. I would deem it perfectly possible for a renal carbuncle to soften 
down to a solitary abscess but, so found, the evolution is hard to prove. 

In a series of fifty-seven cases collected from the literature, the following 
final methods of treatment have been employed ; primary nephrectomy twenty- 
eight times with two deaths ; incision and drainage eleven times with two 
deaths ; secondary nephrectomy eight times with one death ; primary excision 
six times with no deaths; secondarj' excision twice with no deaths; and 
enucleation twice with no deaths. The nephrectomies totaled thirty-six with 
three deaths ; other operations twenty-one with two deaths. 
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The figures indicate the decided necessity of, or preference for, nephrec- 
tomy as the surest and safest form of treatment. The extent of the process 
in many of the cases so handled clearly would have made a less radical 
procedure foolhardy. The illness of the patient sometimes has led to removal 
of the kidney even though the carbuncle seemed resectible (Barth). One 
would certainly expect nephrectomy to secure the smoothest convalescence, 
particularly if there is no complicating perinephritic abscess. Even the 
strongest advocates of primary conservative operations state that a later 
nephrectomy may be required. 

Israel considers resection to be peculiarly suitable and feasible for renal 
carbuncle. He mentions the potential danger of thus leaving unrecognized 
foci but believes such may well be taken care of by the body once the chief 
suppurative lesion is removed. Reschke successfully utilized excision three 
times and is a forceful advocate of conservative surgery for the condition. 
One of his excision cases developed an abscess in the same kidney during 
convalescence but this was readily drained through the original wound. 
Barth employed excision once with a good result and expresses the belief 
that he could readily have done so again in place of a nephrectomy. Nicholich 
voices a similar feeling in discussing the sharp demarcation of the carbuncle 
in a removed kidney. Successful resections are recorded by Lennander, 
Blum (cited by Israel), von Herczel (cited by Voss). Most writers mention 
resection as a possibility where the carbuncle is small, early, or sharply 
delimited, but actually the method seems to have been used quite infrequently. 
Where employed, incisions have been carried into the surrounding healthy 
tissue and the carbuncle extirpated in one or more pieces. 

The only cases I found handled by enucleation are two reported as having 
infarcts by Hotchkiss in 1913. In the first, in addition to a perirenal abscess 
and an abscess of the upper pole, “there was found also a considerable 
triangular area of soft, white infarction, apparently riddled with small 
abscesses, and measuring about two inches across its base and not extending 
into the pelvis . . . infarcted portion readily enucleable with finger . . . was 
nptly extirpated in this manner . . . the walls of the triangular gap in the 
kidney looked to be covered with granulations.” Recovery followed. His 
second case showed a small perinephritic abscess. “There was a good-sized 
white infarct in the upper pole of the organ, which was riddled with small 
abscesses. As the rest of the organ appeared uninvolved, the whole area 
including the infarct was easily enucleated with the finger and without any 
considerable bleeding as the wall of the gap in the kidney appeared to be 
granulating, and healthy.” 

The enucleation in my first case was entirel}’- unpremeditated and followed 
upon my finger finding an unexpected line of cleavage as the extent of 
the carbuncle was being explored. In both cases the enucleation was as easy 
as is the shelling out of a fibromyoma from the uterus. The second specimen 
grossly had a very definite glistening white capsule. Such was not observed 
for the first case, though the demarcation from the surrounding renal tissues 
was equally sharp in both instances. 

I am convinced that the secondar}’- nephrectomy in Case II was quite 
unnecessary. The gross and microscopical appearance of the kidney sug- 
gested that it was recovering well from the unusual combination of an 
obstructive pyelonephritis and a carbuncle. The wisdom of having done 
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a nephrectomy shortly after admission is another question but not pertinent 
to the topic under discussion. 

Conservative surgery for renal carbuncle gains considerable support from 
an analysis of the twenty-one cases so treated — removal ten, incision and 
drainage eleven — in the series of fifty-seven reviewed. No secondary 
nephrectomies were necessary. Autopsies on the two patients who died, four 
days and twenty-four hours, respectively, after drainage of a carbuncle, 
revealed thrombosis of the iliacs and vena cava in one and an unsuspected 
carbuncle in the second kidney in the other. 

The rare occurrence of bilateral involvement must be kept in mind in 
deciding upon the operative involvement for a given patient. Kretschmer 
has reported one such case, Smirnow cites two (Stuckey, Rjasanzewa). 
Reschke recounts the autopsy demonstration of a carbuncle in one kidney 
and an abscess in the other. The problem for the surgeon is much simpler, 
confronted later with a suppurative lesion in the second kidney, if the 
original carbuncle has permitted handling by some method less radical than 
nephrectomy. 

I have no means of estimating how often enucleation will be possible for 
renal carbuncle. I feel it will occasionally prove a practical method where 
an excision, or, more particularly, a nephrectomy might otherwise be done. 
The paucity of reference to the procedure in the literature has seemed to 
justify giving it some attention. Certainly, when feasible, it is ideally 
conservative. 
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INDICATIONS AND TECHNIC OF COMBINED 
URETERONEPHRECTOMY=^ 

By Robert Gutierrez, M.D. 

OF New Yohk, N. Y. 

FROM THE JAMES RDCJIANAN BRADY FOOKDATION FOR DROLOQY OF THE NEW YORK HOSPITAL 

A REVIEW of the progress made in reno-ureteral surgery since the first 
nephrectomy was performed by Simon in 1868 reveals that very little atten- 
tion has been given to the variety of pathological lesions that involve the 
surgical ureter and necessitate its complete removal. 

The intention of this presentation is, therefore, to focus the attention, 
particularly of specialist surgeons, upon the various problems that oftentimes 
arise after nephrectomy, when an infected ureter stump has been left behind. 
It is also my purpose to point out the convenience and the importance, 
whenever there is a definite lesion of the ureter that requires such a radical 
procedure, of the two-stage aseptic operation for the excision of the entire 
ureter* and kidney in one piece and at one sitting; namely, a total uretero- 
neplirectomy, as in the case of a young patient on whom I performed it, a 
few months ago, with a curative and successful result. 

It must be remembered, however, that most authors have always accepted 
the idea that the remaining portion of the iliopelvic ureter ligated at the 
lower pole of the kidney and left behind after a lumbar nephrectomy becomes 
functionless and atrophic and is gradually reduced to a fibrous thin cord of 
aberrant tissue without further significance as a potential site or cause of 
further trouble. 

Moreover, studies upon the normal ureter after nephrectomy, both by 
animal experimentation and clinical observation, have led to the conclusion 
that the ureter loses its rhythmic contractions and becomes obliterated in a 
period of from nine months to three years, by gradual and marked atrophy 
of its muscular coat. Although this assertion must be granted as regards 
the evolution of the normal ureter, the case is otherwise with abnormal 
infected ureters which present hazards. It seems right to emphasize that 
when the pathological condition involving the kidiiey has invaded the walls 
of the ureters, and caused marked ureteritis with nodular infiltration and 
peri-ureteritis or hypertrophic hydro-ureter or pyro-ureter, if this is not 
removed in its entire length at the time of nephrectomy, surprising trouble 
IS liable to arise from the infected stump of the ureter. This occurs more 
times than the urologist cares to remember, as I have found in a survey of 
the literature, and has been in many instances, and in fact in my own prac- 
tice, the cause of persistent urinary disturbances, which after long suffering 
and the use of various methods of treatment fail to obtain cure and ultimately 

*Read before the Section of Genito-urinary Surgery, New York Academy of Medi- 
cin, May 21, 1930. 
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necessitate a subsequent ureterectomy. In other words, the usual complica- 
tions of what should have been a curative nephrectomy are manifested 
clinically by a long delay in the healing of the wound, with persisting uro- 
purulent lumbar fistula, marked pyuria, hsematuria, tumor and stone forma- 
tion, with colic pain in the ahdomino-inguinal region, bladder tenesmus and 
frequent desire to urinate — symptoms which obviously call for excision of 
the infected stump ureter by a secondary operative procedure that is difficult 
to perform owing to the condition of septic ureter and the formation of scar 
tissue and dense adhesions to the walls of the peritoneum and surrounding 
structures of the lower pelvis. 

Not until recent years with the development of pyelography, ureterog- 
raphy and cystography has it perhaps ever been possible to recognize the 
clinical and anatomopathological entity with perfect accuracy in the diagnosis, 
before performing a surgical intervention upon this duct, whose main func- 
tion is none other than that of conveying the urine from the kidney to the 
bladder. The routine method of urological examination nowadays is so 
essential that no operation upon the organs of the upper urinary tract can 
be practically justified without the assurance of a sound prognosis such as 
can be obtained only by the brilliant methods which are now available in 
modern urography. 

Several conservative operations are performed upon the ureters, but at 
the present time I will discuss only the indications and technic of a total 
ureteronephrectomy obviating the necessity of a secondary ureterectomy in 
the attempt to relieve symptoms and to produce a permanent cure. I shall, 
therefore, briefly review the literature on the subject and the different 
methods of technic employed, and will finally attempt to illustrate my paper 
with the report of two personal cases which I was so fortunate as to handle 
with success and which have been the basis of this study. 

These two cases represent the two most common types of surgical 
problems to be encountered in routine practice. The first is a case of 
nephrectomy for atrophic, hollow kidney, without function, secondary to 
multiple stone long impacted in the pelvic ureter, which necessitated, four 
months later, a subsequent ureterectomy for the infected stump of the ureter, 
in order to cure a permanent lumbo-abdominal fistula. The second illustra- 
tive case, in a girl seventeen years old, with a long history of disturbances in 
which the pyelo-ureterogram revealed a megalo-ureter or hydropyo-uretero- 
nephrosis with complete loss of function, is one in which I did a two-stage 
aseptic ureteronephrectomy in one sitting, ending with an uneventful re- 
covery. The operation, while appearing to be a formidable one, is, in reality, 
quite safe and does not affect the patient more than any other simple surgical 
procedure. 


HISTORY AND LITERATURE 


Operations upon the urinary tract, particularly for the removal of stone 
or to drain pus cavities, are known to have been performed since the time of 
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Hippocrates and the earliest days of medical science, but the operation for a 
complete excision of ureter and kidney, whenever it is indicated, is a rela- 
tively recent achievement of modern urology. 

In fact, the first ureterectomy ever performed appears to have been 
carried out by Reynier, in 1892, on a patient who needed three consecutive 
operations, for the removal of an infected ureter stump left behind at the 
time of nephrectomy for pyonephrosis. Reynier’s case is fully described in 



Fig. 3. — Case I. The same patient who came back to the clinic two months later, 
after nephrectomy and incomplete ureterectomy, complaining of uropurulent abdominal 
lumbar fistula due to the infected ureter stump which contained a calculus. The 
ureterogram reveals the injected sodium iodide coming out from the ureter to the skin, 
necessitating a seeondary ureterectomy to obtain cure. 

Rousseau’s Paris thesis published in 1893. It appears that the patient had 
a very stormy convalescence, necessitating the three suljsequent operations 
that were performed at different times afterward by the lumbar, sacral and 
inguinal routes, ending finally with the successful accomplishment of a total 
ureterectomy which served, I think, to open a new era for the pathological 
conditions of the surgical ureter. 

One year later, Poncet, in a case of renal tuberculosis, thoroughly de- 
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scribed in Riaiidet’s -theses, confirmed the .value of the excision of the entire 
length of the ureter whenever the tuberculous process has definitely in- 
volved the ureter. The case was that of a nephrostomy for a tuberculous 
pyonephrosis, which necessitated a secondary nephrectomy and, two and one- 
half years later, a total ureterectomy for a permanent lumbar sinus that 
apparently refused to heal even after curetting and other palliative treat- 
ments, and which undoubtedly was due to the tuberculous ureteritis of the 
infected ureter stump. 

But it is to Howard Kelly that most of the credit must go for having 
performed, December i8, 1895, the first total nephro-ureterectomy in a 
patient twenty-three years old, suffering with reno-ureteral tuberculosis, with 
surprising curative results. Mention must also be made of Albarran, who, 
in 1898, performed ureteronephrectomy in a case of multiple papillomatous 
growth of the bladder, ureter and kidney pelvis, in one sitting removing the 
entire ureter and kidney with complete recovery of the patient. Both opera- 
tions were performed retroperitoneally and by the long lumbo-ilioinguinal 
route of incision, with complete success. 

However, this operative procedure did not gain in popularity during those 
early days, one reason for this being the lack of facilities for obtaining 
correct diagnosis and consequently proper indications. 

, Nevertheless, as progress has continued to grow with the perfection of 
cystoscopy, catheterization of the ureters, the renal function test and the 
use of rontgenography, the clinical conception has become more clear to the 
surgeons for the diagnosis of lesions involving the ureter, and even before 
urography was put into practice, more progress in the operative treatment of 
the ureter appeared to be made. 

Kelly, Montgomery, Pozzy, Bovee, Noble and other gynecologists began 
to advocate the combined abdomino-vaginal route, first described by Kelly 
in 1896 for the total excision of the kidney and ureter simultaneously in 
cases of renal tuberculosis with pathological ureter. But this procedure, 
while difficult for lack of vaginal exposure at the fundus of Douglas’s cul- 
de-sac and because of the damage it inflicted in opening the peritoneum, was 
promptly discontinued and later the same authors gave more attention to the 
previous method already described above. The purpose of this operation as 
performed by Kelly was to avoid the extensive cutting of the abdominal wall 
to divide the shock and facilitate the combined procedure by removing the 
vesical end of the ureter through the vagina. While good in technic, it is 
perhaps difficult to practice and is, of course, applicable only in the female. 

Israel, Albarran, Kelly and others, therefore, were using in these days 
the most commonly known, long, lumbo-abdominal, extraperitoneal incision 
of exposure, which ran from the twelfth rib at the costovertebral angle 
obliquely down toward the ilioinguinal region and to the semilunar line about 
an inch above the symphysis pubis, cutting all layers of muscles so as to 
expose the whole kidney and ureter. Sometimes he started the operation 
from above downwards, and sometimes from below upwards, according to 
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the convenience of the case and with the purpose of removing the kidney 
and ureter in toto. But while good results apparently were obtained, one 
cannot fail to admit that such an enormous incision across the belly’s wall 
appears altogether too drastic and may perhaps cause a weakening of the 
abdominal wall’s resistance, perhaps resulting later on in an abdominal 
hernia, which patients hesitate to permit. 

Later on, Hartman, Kelly, Albarran and Lilienthal, in 1911, called atten- 
tion to the convenience of the two-stage combined incision of exposure by 
the lumbar and inguinal route for accomplishing the nephro-ureterectomy, 
but the procedure did not come really into vogue until Edwin Beer, in 1921, 
and Judd, Papin, Young, Joly, Kidd, Hunt and others reported cases, and 
again called attention to its convenience and the importance of its use. 

After Beer’s presentation, with the report of several cases without death 
or complications, many surgeons employed the combined method of technic 
in the two-stage ureteronephrectomy, serving for the removal of the entire 
ureter and kidney in one piece without opening, and commencing with the 
first step of the operation from below, cutting the ureter from behind the 
bladder as in the case that I am about to describe. 

It is a well-recognized fact nowadays that the pathological ureter must 
be excised at the time of nephrectomy as low down as possible, but when 
the diagnosis’ of the lesion involving the ureter has been previously made, the 
operation is best handled commencing from below. In other cases when the 
diagnosis is not a perfectly clear proposition, the surgeon will do better to 
commence from the kidney and explore downwards, then make the second 
incision at the external border of the rectus muscle or at the inguino- 
abdominal region parallel to Poupart’s ligament according to his preference, 
cutting the ureter behind the bladder between a double ligature, extra- 
peritoneally, in order that the kidney and ureter after blunt dissection may 
be pulled from above and removed in toto. 

Although this complication of the ureter stump clinically appears to be 
rather common, it is surprising how few text-books have even mentioned or 
discussed the importance of this surgical problem. Therefore, pre-opera- 
tively, it should always be recognized that in many cases the indications for 
a primary total ureteronephrectomy deserve consideration as well as those 
for a subsequent ureterectomy and that the total extirpation in one sitting 
should be practiced more often than is the case today. 

In the last two decades the literature of this subject has been very scarce. 
Besides the names already mentioned there are two important contributions 
worth mentioning : one, that of Henri Lorin, of the Necker Clinic, published 
in 1913, on the role of the ureter after nephrectomy, and the other, that of 
Raymond Lathem, in 1922, from the Mayo Clinic. Both papers are experi- 
mental and clinical studies revealing the pathogenesis of the infected ureter 
stump as the cause of pus and infection and calling attention to this common 
occurrence. 
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More recently a few other interesting articles of great clinical significance 
have enriched the literature on the subject, among which the names of Frank 
Kidd, Thomson Walker and Verne C. Hunt are worthy of mention. 

Indications for nreteronephrectomy. — Since I have been studying the 
etiology and pathology of vesico-renal reflux in a paper that I had the honor 
to present before this section in December, 1928, and later before the meeting 
of the American Urological Association, held at Vancouver, B. C., in July, 



Fig. 4. — ^This is the cystogram of a man thirty years of age which 
revealed h>droureter and hydronephrosis of the right side. With the pres- 
ence of tubercle bacilli_ in the urine, this gave evidence of a right tuber- 
culous kidney, for which ureteronephrectomy is indicated. However, the 
patient did not return to the clinic and no further data were obtained. 

1929, I have come to the conclusion that much overlooked pathology of the 
surgical ureter and kidney is at the bottom of the necessity for this radical 
operative treatment. 

In that paper I thoroughly discussed the value of cystography, and the 
congenital and acquired type of vesico-renal reflux. I also called attention 
to the fact that, when the kidney on one side has lost its function causing 
hydro-ureter and hydronephrosis, ureteronephrectomy is the only curative 
treatment available to the urologist, and that in many instances, Avhen the 
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ureter has been transplanted to another portion of the bladder, reflux of the 
vesical contents occurs and the kidney gradually becomes pyonephrotic, neces- 
sitating, in many instances, its complete removal to relieve pain and 
symptoms. 

Table I 

Indications for Ureteronephrectomy, versus nephro-ureterectomy 

1. In hydronephrosis, simple or infected, where the stricture is low down in the pelvic 
ureter or in the intramural portion of the vesical ureter. 



Fig. S- — A drawing of the same ease showing the cystoscopic finding 
of a patulous and greatly dilated “golf hole” tj’pd of ureteral orifice on 
the right side, the left ureteral orifice being normal. Here cystography 
confirmed the diagnosis of vesico-renal reflux, in which type of case, when 
unilateral, the combined primary ureteronephrectomy is well indicated. 

2. In pyonephrosis or atrophic, hollow, septic or aseptic kidney secondary to a stone 

long impacted in the pelvic ureter. 

3. In tuberculous pyonephrosis associated with marked ureteritis and peri-ureteritis, or 

definite involvement of the ueter, as in megalo-ureter and rosary-tuberculous 

ureter. 

4. In all other tj'pes of pyonephrosis associated with fibrosis or dense inflammator}' 

stricture low down in the pelvic ureter. 

5. In cases of vesico-renal reflu.x with hydro-ureter and hj'dronephrosis, when uni- 

lateral, as: 
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a. In gaping or “golf hole” ureteral orifice due' to congenital, malformation. . ' ; 

b. In ureteroneocystostomy when resulting in vesico-uretero-renal reflux. 

c. In persisting vesico-uretero-renal reflux after prostatectomy. 

d. After meatotomy for an impacted stone in the intramural vesical portion of 

the ureter when causing reflux and ascending infection. 

e. When the ureter opens into a bladder diverticulum and there is no sphincter 

action at the mouth of the ureteral orifice, giving place to ureterocele for- 
mation with definite back pressure, ascending infection and reflux. 

f . When the ureter has been - transplanted to another portion of the bladder, 

resulting in vesico-renal reflux and a functionless organ. 



Fig. 6. — Cystogram of a patient who had a ureterocystoneostomy ten 
years ago for malignant growth of the intravesical portion of the ureter, 
which it has never been possible -to catheterize.. In combination with, uri- 
nary symptoms the cystogram revealed vesico-renal reflux with hydroureter 
and hydronephrosis such as almost always occurs in cases of transplanta- 
tion of the ureter to another portion of the bladder, requiring the' com- 
bined ureteronephrectomy (Lowsley’s case). 

6. In papilloma of the renal pelvis, ureter and bladder. 

7- In primary carcinoma of the ureter. 

8. In congenital ectopic ureter opening extravesically as in the wall of the vagina asso- 

ciated with congenital cystic or atrophic kidney. 

9. Infected ectopic pelvic kidney with pathological ureter. 

10. For stone long impacted in the lower portion of the ureter, causing complete obstruc- 

tion and distortion of the whole kidney parenchyma. 
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II. Heminephrectomy for horseshoe kidney or duplication of pelvis and ureter, when 
associated with stone impacted low down in the pelvic ureter. 

12 In leucoplakia of renal pelvis and ureter. 

13. Primary fibro-fatty ureteritis, tuberculous or otherwise, where infection has exten- 

sively damaged the wall of the ueter, yet has left the kidney comparatively free 

14. In persisting ureteral vaginal or rectal fistula with pyelonephritic infection, and 

when all other palliative measures fail to obtain cure. 

15. When the ureter has been transplanted to the rectum and ascending infection has 

developed, as could be revealed by intravenous pyelography. 



Tig 7 — Pyeloureterogram revealing filling defect of multiple papil 
lomatosis of kidnej pel\is and upper ureter, indicating the convenience of 
total ureteronephrectomy 


Many other types of lesions call for the veritable necessity of this 
radical two-stage procedure, hut at this time I will not go into complete 
details in view of the limited time allowed for this jJresentation. However, 
while studying the subject, I have made two tables showing, in resume form, 
what are the indications when the two-stage aseptic operation for uretero- 
nephrectoiity should be recommended, as I have performed it in one sitting 
with the most satisfactory results, removing the total specimen in one piece 
and without opening, thereb}'^ preventing contamination of infection. .Both 
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wounds of the operation healed firmly without incidents and a perfect cura- 
tive result was finally attained. (See Figs. 17, 18, 19 and 20.) 


Also, for practical purposes, I call attention in 
the second table to the incidental and true indications 
of a secondary ureterectomy, which I illustrate here- 
with in the report of my first case. (See Figs, i, 2 
and 3.) 

Table II 

Indications for secondary nrctcrcctoniy 

1. In infected stump of ureter due to tuberculous ureteritis 

and peri-nreteritis after a long period of medical and 
urological treatment when the cystitis and other bladder 
symptoms have not subsided. 

2. In persisting uropurulent lumbar fistula when due to 

septic ureter stump and the presence of vesico-ureteral 
reflux. 

3. In infected stump of ureter without drainage forming pyo- 

ureter or empyema. 

4. In the presence of stone or foreign bodies in the ureter 

stump. 

5. In cases of secondary papilloma implanted in the walls of 

the ureter stump. 

6. In subsequent epithelioma of the ureter causing persisting 

painless hasmaturia. 

7. In carcinoma of the remaining portion of the ureter after 

nephrectomy for renal neoplasm, and with recurrence in 
the intramural portion of the ureter and bladder. 

8. When the cystogram reveals the presence of diverticulosis 

of the stump of the ureter, particularly if the diverticu- 
lum formation of the ureter is of the retentive type. 

9. When the indwelling ureteral cathether and the lavage 

with antiseptic solution of the infected stump does not 
relieve the pyuria, “ureteric col’c'’ and bladder symp- 
toms of the aggravating condition. 

It is obvious that in urinary surgery tlie diseases 
most commonly encountered in routine practice are 
urinary lithiasis, renal tuberculosis and malignant 



lesions of the bladder, ureter and kidney. There is 
also the role of infection of the upper urinary tract 
due to bacteria, urinar}'- stasis and congenital mal- 
formation, such as gaping ureter, stricture of the 
intramural vesical portion of the ureter and abnormal 
extravesical supernumerary opening of the uriiiary 


Fig. 8. — Drawing of a 
specimen showing hydro- 
nephrosis and huge diffused 
papillomatous growth of the 
entire lumen of the ureter, 
including the intravesical por- 
tion, rvhich was removed in 
toto by nephroureterectomy. 
(Courtesy of Guyon Mu- 
seum, of the Necker Hospi 
tal, Paris.) 


duct, which, in many instances, causes the loss of its function, necessitating its 
complete removal. Up to the present time only the review of the literature 


will serve to reveal the paramount importance of these conditions that rela- 
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lively commonly occur as a sequel to not having performed a uretero- 
nephrectomy at the beginning, or having done an incomplete nephro- 
ureterectomy. 

Rafin, Poussou, Perron, Sampson, Carraro, Legueu and Papin have 
called attention to the persistence of lumbar fistula after nephrectomy for 
renal tuberculosis in cases of vesico-renal reflux or well-advanced tubercu- 
lous ureteritis. The persistency of pyuria, pyo-ureter and marked bladder 
symptoms after nephrectomy have been well emphasized m the cases re- 
ported by Albarran, Israel, Escart, Rochet, Hyman, Read, Fowler, Fraustein 
and others. Stone formation or a stone left behind in the pelvic ureteral 



Fig 9 — Patient is a "woman thirty-four years of age, who had her right kidnej 
lemoved elsewhere After persisting pain on the right side for more than three years 
and other urinary symptoms, a plain rontgenogram with ureteric catheters in position 
disclosed the presence of a stone about the size of an oll^e, in the right ureter stump 
at the brim of the pelvis, which was presumably left behind at the time of nephrectomy 


stump is of rather common occurrence, as has been recently discussed by 
Kidd and Hunt and as I illustrate in this paper with the report of Case I, 
and the radiogram of Doctor Lowsley’s case, in which a secondary ureterec- 
tomy was done to attain curative results. 

In many instances the undesirable complications of common occurrence 
in a nephrectomized tuberculous kidney are mainly due to the involvement 
of the ureter as well as the bladder and surrounding structures, but fre- 
quently to the fatty capsule and to contamination of the muscular walls of 
the wound, together with marked tuberculous ureteritis and peri-ureteritis; 
so that even when the ureter is divided by the thermocautery and ligated as 
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low down as possible, often the ^vomld breaks through, the stump of the 
ureter loses its ligature, and starts to disciiarge both pus and urine through 
the lumbar eiid—which condition is known to be the most annoying compli- 
cation for delaying the healing of the wound and preventing the clearing up 
of the bladder symptoms (which, indeed, are responsible for the frustration 
of what should have been an uneventful nephrectomy). Many of these very 
important points and observations are discussed in contributions by Albarran, 
Mayo, Papin, Kretschmer, Judd, Scholl, Rafin, Bocmel, Walters, Marion 
and other writers, thus showing that a total 
ureteronephrectomy is the operative proced- 
ure of choice. 

Primary malignant lesions of the ureters 
are extremel}’’ rare. Albarran and Imbert 
tabulated sixty-five cases ot papillary epi- 
thelioma of both the ureter and the renal 
pelvis, and of these only thirteen were cases 
of primary cancer of the ureter. Kretschner, 
in reviewing primary carcinoma of the 
ureter, in 1924, counted thirty-five cases, and 
reported one case of his own. Moreover, 

Verne Hunt recently discussed two cases 
from the Mayo Clinic and stated that of 
fifteen cases of papillary epithelioma of the 
renal pelvis, nine came back after nephrec- 
tomy complaining of hgematuria from the j 



ureter stump, due to recurrence or secondary 
extension of the primary lesion of the renal 
pelvis to the infected ureter, which necessi- 
tated secondary ureterectomy. Hunt further 
said, “The best prognosis may be offered 
when the radical operation of nephro- 
ureterectomy, including the intramural por- 
tion of the bladder, is done immediately after 
the diagnosis of papillary epithelioma of the 
renal pelvis is established.” Therefore, as 
Beer also stated, when there is evidence of a 
pathological ureter, a combined aseptic 



Fig. 10 — Specimen removed at op- 
eration of previous case, showing the 
shadow of the stone in the portion of 
the stump of the ureter removed by 
secondary ureterectomy with satisfac- 
tory results. 


ureteronephrectomy should always be the operation of choice, so as to avoid 


metastasis, haematuria or recurrence of the tumor or other symptoms which 
end in the necessity of a secondary ureterectomy. 

Another condition in which this radical two-stage operation is indicated 
is in congenital malformation where the authors and specialist surgeons are 
not entirely in accord as to the best method of treatment. In cases of con- 
genital stricture of the pelvic ureter at the intramural vesical portion, causing 
urinary stasis of long standing with megalo-ureter or hydro-ureter and hydro- 


523 



ROBERT GUTIERREZ 


nephrosis with complete loss of function, clearly revealed by the pyelo- 
ureterogram (as in Case II, which I am here reporting), and with infection, 
tuberculous or otherwise, ureteronephrectomy in two stages and at one 
sitting is the ideal operative method of treatment. 

The problem of the extravesical opening of a supernumerary ureter, 
while relatively rare, is of interest. Raymond Dossot, of the Necker Clinic, 
has collected and tabulated from the literature 154 unusual cases, ninety-five 
of which occurred in females and forty-six in males, with the sex not stated 
in the other thirteen, in which urinary incontinence, pus and infection have 
been noticed from birth. The supernumerary extravesical ureter opened in 





losis, in order to avoid lumbar fistula and the 
other common complications observed after 
nephrectomy, when the ureter is ligated at the 
level of the lower pole of the kidney leaving 
behind an infected ureter stump. 



Fig. 12. — Illustrates the incident of di- 
verticulosis formation of the ureter after 
nephrectomy in a case of vesico-renal-reflux of 
the retentive type, in which secondary urete- 
rectomy is indicated. 


the vulva forty-six times, in the urethra twenty-eight times and in the vagina 
fourteen times. While all these cases had been treated in different ways, 
many had been operated upon three and four times with consequent failure, 
recourse being ultimately had to nephrectomy and partial secondary ureter- 
ectomy. 

Clinical experience, however, has shown that these ectopic, supernumer- 
ary or single ureters are always markedly dilated and without sphincter 
action at the point of their insertion, and as an evident result of this, the 
kidney tissue drained by them is ahvaj'^s more or less injured and of no value 
physiologically. Therefore, their total removal by ureteronephrectomy is the 
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only logical procedure. In some instances of a double kidney the good 
ureter or the one that opens normally in the bladder should be catheterized, 
and if there is good renal function, the catheter should be left in situ at the 


time of resection or of conservative ure- 
teroheminephrectomy, which should be the 
operation of choice. Illustrative cases of 
this type have been reported by Albarran, 
Judd, Papin, Alessandri, Kidd, Fiirniss 
and other writers. 

The importance of a secondary ure- 
terectomy for the extirpation of the ureter 
stump left behind after the primar}'- 
nephrectomy, which is, in many instances, 
as I have already shown, a complication of 
the same, needs no further emphasis at this 
time beyond the statement that complete 
removal of the ureter by total ureterec- 
tomy is justified, whenever it is diseased. 

Pre-operative measures and the anees- 
thetic . — It is perfectly obvious that the 
case suitable for a combined uretero- 
nephrectomy should receive the same care 
and attention as one for an ordinary 
nephrectomy, assuring, therefore, a good 
prognosis with the compensative renal 
function of the opposite side. The diag- 
nosis must be accurate and conclusive of a 
functionless kidney with a clear-cut or 
definite lesion low in the pelvic ureter. 
Ureterograms and cystograms such as we 
make today are essential, and sometimes 
intravenous pyelography, when the ureter 
cannot be catheterized, is of real value in 
the pre-operative diagnosis. In other 
words, the surgeon must adopt the pains- 
taking aphorism of “To plan what to do, 
or rather to know what to plan.” Finally, 
before the operation the patient should be 
cystoscoped and an indwelling ureteral 
catheter fixed in situ in the ureter to serve 
as a guide to the surgeon so that he may 



Fig. 13. — Drawing illustrates a case 
of primary malignant growth of the 
ureter removed by nephroureterectomy 
and shows the necessity of its total re- 
moval. (Courtesy of Guyon Museum, of 
the Necker Hospital, Paris.) 


readily locate and expose the ureter during the surgical procedure. 

The anaesthesia to be employed is another problem of vital importance, 
particularly to patients who present poor risks due to weakness and long- 
standing infection, as in renal tuberculosis, or even when there is a slight 
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impairment of renal function in the opposite kidney. At the New York 
Hospital we have been using the paravertebral and also block method of 
infiltration with a solution of procaine l per cent, with satisfactory results. 
The first step of the operation can be performed with local anaesthesia, the 
second part being accomplished through the lumbar incision, when the 



A. 






S’ 



Dilated 

Ureter 

with 
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matous 

Growth. 


Fig. 14. — Recurrence of papillomatous growth in the stump of the ureter: 
a. — Patient is a doctor in whom, during an attack of painless hematuria, the 
pyelogram revealed a filling defect at the pelvis of the kidney, for which 
nephrectomy was done. b. — Two years and three months later the patient had 
a similar attack of hematuria, and the ureterogram revealed a filling defect for 
which a secondary ureterectomy was done. This case illustrates the value of 
the combined primary ureteronephrectomy (Walker’s case). 


administration of a whiff of gas and ether may be necessary. As a rule, 
if both procedures are carried through in one sitting, the local ansesthesia 
is sometimes sufficient and gives better results. The relaxation is perfect, 
there are no ill effects afterwards, and the recovery is prompt and uneventful. 

Surgical technic . — As I am reporting two illustrative cases (first, one of 
combined aseptic ureteronephrectomy, and second, one of nephrectomy with 
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subsequent ureterectomy), I feel that the operative technic will be better 
described separately with the description of each case. 

So in this chapter I shall merely discuss the most important views of 
the surgical problem. 

I do recommend that when the diagnosis of the pathological ureter is 



Fig. 15. — Pyeloureterogram showing an enormous hydroureter and hydronephrosis 
due to a stenosis or congenital stricture of the intravesical ureter* which obviously 
necessitates ureteronephrectomy. 


well established the two-stage operation should always begin below by cut- 
ting across the ureter as close to the walls of the bladder as possible between 
two clamps and making a double ligature of both ends of the cut ureter as 
the first stage of the procedure for the combined and simultaneous 
ureteronephrectomy. 

The incision to expose the pelvic ureter must be adequate to permit the 
free dissection of the vesical portion of the ureter and as the operation is 
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wholly extra- and retroperitoneal, the oblique incision parallel to Poupart's 
ligament, and running from about the level of the anterior superior spine 
downward to the semilunar line, five to six centimetres in length, is satis- 
factory and sufficient for a good exposure. With this semi-oblique incision 
no nerves of the abdominal wall are sacrificed.. Neither the deep epigastric 



Fig. 1 6 . — This drawing shows the congenital extravesical opening of a ureter requiring uretero- 
nephrectomy to obtain permanent cure. The drawing illustrates the incident of a double kidney 
with a double ureter in which the ureter of the upper kidney opens into the wall of the, vagina, 
associated with chronic infection, hydroureter and hydronephrosis, and a uropurulent vaginal dis- 
charge observed from birth. The other ureter of the same kidney opens normally into the bladder. 
This case indicates the convenience of the two-stage ureteronephrectomy or ureteroheminephrectomy 
(as in cases reported by Albarran, Judd, Papin, Kidd and others). 

artery nor the branches of the ilioinguinal or iliohypogastric nerves are 
divided, so there is' no danger in the future of the formation of a hernia. 

The other incision that may be used in this connection is the one com- 
monly employed in appendectomy, the transverse incision described some 
thirty-five years ago by McBurney, and since modified by Wier, Elliot and 
Dever. It is classically known as the so-called muscle-splitting operation, 
where the skin and the external oblique with its aponeurosis are only divided 
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and the -intenlal' oblique -and .transverse muscle are" split by the handle" of- 
the scalpel. But undoubtedly where the field is restricted it offers an insuf-- 
ficient exposure. In dealing with a much-diseased organ and surgical ureter 
per se the urological surgeon must have sufficient space for dissection and 
complete exposure of the pelvic ureter, way down to the bladder wall, since 
sometimes a partial cystectomy for a malignant growth of the ureter and 
bladder may be required. • There must be room to separate the entire ureter 
from its attachments to the parietal peritoneum by blunt dissection and to 
facilitate its complete removal from the lumbar secondary incision of exposure. 

There is also the vertical medium-line incision at the external border of 
the rectus muscle, used by a few authors, but the oblique incision as here 
described is more convenient and is the one that affords the best exposure 
and gives the greatest certainty of the extraperitoneal procedure and assures 
an aseptic operation with no contamination of the muscles or the abdominal 
wall of the anterior wound, so that the incision almost always heals entirely 
by primary union. 

In urinary surgery all the operations performed upon the kidney, ureter 
and bladder are, as a rule, extraperitoneal with very few exceptions, such 
as those for tumors of the kidney and ectopic pelvic kidney. For this last 
variety, when hydronephrotic infection with stone is present, the long mid- 
line incision is required as in laparotomy for opening the peritoneal cavity 
to accomplish ureteronephrectoniy transperitoneally whenever possible, as 
Kidd has recently shown when reporting a successful case before the Royal 
Society of Medicine. 

In ordinary cases, the second stage of this combined procedure, namely,^ 
the lumbar incision, slightly more oblique from behind or from outside- 
inward, is none other than the classic one of an ordinary nephrectomy: The- 
same technic should therefore be applied, but the surgeon must bear in mind 
that the whole specimen should be removed in toto, and in one piece as soon 
as the ureter is isolated and pulled out; the ureteronephrectomy is an easy 
job. It is always convenient to drain those cases of ureteronephrectomy by 
leaving a cigarette drain at one end of each of the angles of the wound. 
For example, one may be placed below, right behind the walls of the bladder, 
for the purpose of securing any drainage or leakage of urine that may 
escape, should the double-tied ligature slip from the remaining vesical por- 
tion of the ureter or the bladder itself, while the other cigarette drain is 
placed in the upper angle of the nephrectomized wound close to the ligated 
pedicle, so as to secure drainage in case of accident. These two drains can 
be removed as may be convenient on the second or third day after the opera- 
tion. The untouched part of the abdominal muscles which are not divided will 
act as a protective bridge between the two separate incisions in the event of a 
future eventration or hernia of the abdominal contents, particularly in the 
female. Another advantage is that it will divide and diminish the operative 
shock, which is much more desirable for the benefit of the patient. There- 
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fore, these two separate incisions should be preferred to the long, single, 
mutilating incision used in the past. 

REPORT OF CASES 

Case I. — Nephrectomy for junclionlcss hollow kidney secondary to multiple stone 
long impacted in the pelvic ureter, necessitating, four and one-half months later, a subse- 
quent ureterectomy in order to obtain cure of an abdominal-lumbar fistula, due to the 
infected ureter stump that contained a small calculus. — Patient is an Armenian, well 
developed and well nourished and apparently in good health. History No. 155410. 
Mrs. B. D., thirty-four years old, came to the Urological Clinic of the New York Hospital 
referred by the Gynecological Department of the same hospital on June 6, 1928, com- 
plaining of pain in left lumbar region radiating towards the lower abdomen for over 
three years with slight dysuria and frequent urination. 

Family history is irrelevant except that father died at forty-five years of age of 
pneumonia and mother at thirty of typhoid fever. Patient is married, husband living, 
two brothers also living and well. In the past personal history, patient had the common 
childhood diseases without incidents. Had an attack of pneumonia in 1916 and an 
abdominal operation in 1925 for appendectomy. The menstrual periods began at the 
age of thirteen, and were always regular until the last four years, when intervals have 
been every two or three weeks. Has no children and there is no history of miscarriages 
or abortions. 

Present illness started about two and one-half years ago when she began to have 
pain in the left back, and occasional burning when urinating. This pain has persisted 
except when she is lying down. It begins soon after she moves around. She has also 
had for the past six months intermittent pain in both lumbar regions. No history of the 
patient as to actual haematuria or pyuria, but urine analysis shows microscopic pyuria and 
hsematuria. Patient was cystoscoped on June 7, 1928, but in view of the marked cystitis 
the exploration was discontinued and patient was advised to return twice a week for 
bladder lavage until the much-infected and inflamed bladder cleared up to permit complete 
examination. Cultures of the bladder urine were negative. The patient was cystoscoped 
again on June 21 and July 2, when the right ureter was catheterized, and normal speci- 
mens from the right kidney were obtained. On the left ureter the catheter met obstruc- 
tion about three and one-half centimetres from the mouth of the ureteral orifice and 
no specimens were collected. On July 26 patient was cystoscoped again and another 
functional test was carried out, and also plain X-ray pictures, left pyelogram and 
ureterogram taken. On August 13, in another examination, I made the same observation 
of marked oedema of the left ureteral orifice, and that the ureteric catheter on the left 
side met obstruction about three and one-half centimetres from the bladder. The speci- 
men was collected at the same time and sent to the laboratory for examination, which 
was as follows : 


Report of Ureteral Specimen 


Right Left 

Character Clear Hazy 

Urea 4-5 grams per liter i gram per liter 

Phenolsulphonephthalein 

Appeared minutes No time 

Per cent. 0.25 o 

Time 10 minutes No time 


Microscopic Examination of Sediment 
epithelium, one high power field Pus 100 per high power field 
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Cnitures of Urine Show: 

Right and left ureter and bladder negative. 

• The X-ray report was also of interest because it revealed multiple shadows along 
the line of the left ureter indicative of stone long impacted in the wall of the ureter. 
(Fig. I.) . There were no other shadows indicative of stone in the urinary tract. The 
left pyelogram shows (Fig. 2) a peculiar pelvis without calices and the ureterogram 
reveals dilatation of the ureter with filling defects here and there corresponding to the 
shadows seen in the plain pictures. The impression was that of a functionless left 
kidney with multiple stone long impacted in the ureter, and in view of the fact that 
the patient had perfectl}’' good function in the right kidnej’’, I advised her to enter the 
hospital and submit to an operation for nephro-ureterectomy in order to remove the 
functionless kidney together with the ureter and the multiple calculi long impacted in 
the same left ureter. Patient was admitted to the hospital two weeks later on August 27, 
and on the following day I performed under paravertebral anesthesia a left nephrectomy 
with the usual technic. The much-diseased ureter containing the incrusted calculi was 
removed as low down as possible through the limits of the lumbar incision, and, because 
the patient’s general condition was not very good for prolonging the operation, the 
incision was extended down for the complete removal of the ureter. Then a ligature 
was placed as low down as possible and the ureter cut across in the usual manner. Hence 
a ureter stump about four centimetres in length was left behind, with two cigarette 
drains in each angle of the wound — one around the stump of the ureter and the other in 
the renal fossa. The wound was then closed in layers, using catgut for the deeper 
structures, and the skin closed in the usual way with interrupted sutures of silkworm gut. 

• The small atrophic kidney, together with the long dilated ureter containing the calculi, 
was sent to the laboratory for examination, but, unfortunately, the whole specimen was 
carelessly lost. This is why I am sorry that I cannot present it on this occasion. The 
calculi were composed of calcium and earthy phosphates. Patient’s convalescence was 
totally uneventful. She was up on the eleventh day and discharged from the hospital on 
the sixteenth day after operation, with the wound closed and in good condition. 

However, about a month after the operation, she returned to the clinic complaining 
of pain in the lower abdomen with pyuria and frequency of urination. The nephrectomy 
wound had healed, but there was a small sinus at the lower angle of the line of the 
incision discharging a little pus and urine. Otherwise the general condition of the 
patient was excellent. On cystoscopy the bladder was negative, except for flakes of pus 
at the fundus and slight congestion throughout the bladder mucosa. The right ureter 
was catheterized and a clear specimen obtained. In the left ureter, from which the left 
kidney had been removed, the ureteric catheter entered the ureter for only about one 
and one-half centimetres from the mouth of the ureteral opening. The right kidney 
and the stump of the left ureter were irrigated with a solution of revonol dextrose i to 
2000 with the result that the color dye injected in the stump of the left ureter came 
through the abdominal-lumbar sinus. The patient was treated cystoscopically on several 
occasions by irrigations of the stump of the ureter, dilatations with bougies, manipulations 
with the corkscrew ureteric bougie, and fulguration of the intramural ureteral orifice, 
with the hope of removing an incrusted stone lying in the pelvic ureter; but the stone 
did not pass and the fistula and other urinary symptoms persisted. In order to cor- 
roborate the clinical findings, plain X-ray pictures and ureterograms of the ureter stump 
were taken, which revealed the presence of the incrusted calculus in the lower ureter; 
and the injection of sodium iodide showed a persistent fistula from the ureter to the 
skin. (Fig. 3.) 

As the patient did not improve and the lumbo-abdominal fistula continued to dis- 
charge pus and urine, besides being painful and troublesome, she was admitted to the 
hospital again on January 8, 1929, for a secondary ureterectomy done with a view to 
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removing the calculus and the infected ureter stump in order to relieve the symptoms 
and cure the complication of the uropurulent abdomino-lumbar fistula. 

Operation for secondary ureterectomy.— Eth&r anaesthesia was administered in the 
usual manner, the patient having been previously cystoscoped and a No. 6 ureteric 
catheter left in sttn in the stump of the left ureter. 

A left inguinal incision was made about four inches long through skin and fascia. 
Muscles and other tissues in this region were separated by blunt dissection until the wall 
of the bladder was exposed. In the course of this dissection a small opening was made 
into the peritoneum, which was sutured up immediately. During the attempt to dissect 
the fistulous opening the peritoneum was again opened and was again sutured together 
before proceeding with the rest of the operation. After the bladder wall had been 
exposed it was possible to locate the stump of the ureter, which contained the small 
stone diagnosed at a previous cystoscopic examination. The . ureteral catheter which 
had previously been placed 'in the stump was finally located, but dissection of the sur- 
rounding tissue was rather difficult on account of its location. Finally, however, the 
ureteral stump itself was located and freed from its surrounding tissues, and the bladder 
wall opened. The finger was now inserted into the bladder and the ureteral oficice 
located, which made the dissection easier. The stump of the ureter was grasped by a 
pair of Allis forceps and a small incision made, removing the stone with a piece of the 
ureter. Two stones were readily found, which were slightly adherent. They were 
removed with a piece of the stump of the ureter ; the stump wound was cauterized with 
carbolic and alcohol and left without suturing. A counter incision was made about 
ten centimetres to the left of the mid-line and about midway between symphysis 
and umbilicus. 

A suprapubic catheter was placed for the purpose of drainage since the bladder had 
been opened. Several cigarette drains were placed in the left lower quadrant, for the 
purpose of draining this area. 

The incision was closed in layers using plain catgut for the muscle and fascia and 
silkworm gut for the skin. 

Patient returned to room in good condition. She had rather a slow convalescence 
and the wound drained profusely through the cigarette drain, but no urine came through, 
due to the fact that the suprapubic tube drained very well. On the ninth day after 
operation the suprapubic tube was removed and a catheter was put in the urethra to 
secure drainage and promote the healing of the wound. On the thirteenth day, tem- 
perature was normal and the wound was still discharging pus. However, the patient s 
general condition was excellent. The indwelling urethral catheter was removed on the 
twenty-third day after operation and four days later the wound appeared to be almost 
healed, and the patient, having normal temperature and feeling well, was discharged 
as cured. 

She has been coming down to the clinic for bladder lavage, but the wound is firmly 
healed, her general condition is good and the bladder cystoscopically appears to be normal. 

Resume . — This patient had a long history of suffering and discomfort 
due to the pathological condition of the ureter resulting in kidney atrophy. 
While she responded very well to the operations that were performed on 
different occasions, in order to bring about permanent cure, the incidents 
of this case illustrate well how much more advantageous it would have been 
for the patient and how much easier for the surgeon if the diseased kidney 
and the ureter in its entire length had been removed all in one sitting, thereby 
sparing the patient the common complications observed from the infected 
ureter stump. 
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Case II . — Combined wetcroncphrcciomy for tuberculous, functionless kidney with 
megalo-urcter, carried out for the total removal of both the diseased ureter and kidney 
in tivo stages and in one sitting . — Miss B. L., a thin, rather feeble-looking young girl, 
seventeen years old, on September 25, 1929, came to the Urological Department of the 
New York Hospital accompanied by a social service worker who stated that the patient 
had been suffering with pus in the urine and frequency of urination for the last ten 



. Ureteropyelogram revealing the presence of megalo-ureter or hydropyoure- 

"’fhowt function. Author’s case as herein reported, illustrating the indications for a 
combined primary ureteroiiephrectoniy. 

Fig. iS. Ureteropyelogram of the kidney and entire ureter both successfully removed in one 
piece and without opening by combined ureteronephrectomy (Author’s case). 

months and that she had been examined and c3'stoscoped elsewhere but no definite diag- 
nosis or explanations of her symptoms had been made. 

Family History . — Patient is single, father and mother living and well, has two 
brothers and two sisters, all living and well also, and there is no history of tuberculosis 
in the family. 
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Past personal history is of interest in that the patient had been treated for cardiac 
disease for over eight years and that three years ago she was in a hospital for a nervous 
breakdown condition and rheumatism. • 

A year ago patient had an attack of cystitis with fever and frequency of urination 
and was confined to bed for two weeks, at which time she was treated with urinary 
antiseptics. . At present she says she can walk • moderately fast on a level without 
embarrassment, but she cannot run or go up steps without becoming short of breath. 
There is no cough or hsemotypsis. Tonsils had been removed. She had also suffered 
at times in the past, with dysmenorrhoea and amenorrhcea. With ovarian extract medica- 
tion she had come back to her normal menses. 

After I took the above history on the day of her arrival at the hospital, I cysto- 
scoped the patient and was able to find the interior of the bladder chronically inflamed, 
with a considerable amount of flakes of pus lying at the fundus and much redness 
and congestion throughout. The ureteral orifice on the left side was markedly oedematous 
and swollen, giving the impression of a certain degree of ureterocele or that of an 
impacted stone in the intramural portion of the ureter. Both ureters were catheterized, 
a specimen from each side and also one from the bladder were sent to the laboratory 
for cultures, urea and microscopic examination, and patient was advised to return in a 
week’s time to prepare for the urographic examination. 

One week later, September 30, cystoscopy confirmed the previous finding, with 
definite impression of good phenolsulphonephthalein output from the right kidney, while 
there was practically no function on the left side. Plain X-ray pictures and left pyelo- 
gram were taken, injecting about fifty-five cubic centimetres of sodium iodide 20 per 
cent, with patient in the erect posture for the ureterogram. The X-ray report shows 
no shadows indicative of stone in the urinary tract, but the left ureteropyelogram (Fig. 
17) reveals a much-destroyed kidney pelvis with a tremendous megalo-ureter or hydro- 
uretero-pyonephrosis, giving the impression of tuberculosis of left kidney and entire 
length of ureter, for which operation patient was advised to enter the hospital. 

Operation . — October ii, 1929, using paravertebral anasthesia and block infiltration 
with procain i per cent., and having previously cystoscoped the patient for the purpose 
of leaving the indwelling ureteric catheter fixed in the left ureter, with the patient in a 
slight Trendelenberg position, a left abdominal oblique incision was made about five 
centimetres long at the outer border of the left oblique abdominalis muscle, and running 
from McBurney’s point obliquely inward and downward to a point about the semi-lunar 
line. The incision was carried through the muscle and outer border of the peritoneum, 
this serosa being separated bluntly to find the ureter adherent and behind it. The much- 
dilated ureter containing the indwelling catheter was then isolated from the peritoneum 
and other structures of the lower pelvis. The round ligament and the uterine artery 
were dissected away, and neither structure divided. The ureter was exposed down to 
the bladder and ureteric inlying catheter pulled out from below by an assistant; then 
the ureter was divided between two clamps placing a double ligature on each end of 
the ureter. Both proximal ends of the ureter were cauterized with carbolic and alcohol 
and the upper free ureter was covered with several pieces of gauze and dissected upward 
as high as possible so that it could be reached entirely from above during the second 
stage of the operation or through the lumbar incision for the total removal of the kidney 
and ureter. The divided free ureter was then replaced in the wound and the incision 
closed by layers in the usual manner, leaving a cigarette drain placed down in the lower 
angle and directly behind the bladder. (Fig. 19.) 

For the second stage of the operation the patient was turned over on her right side, 
fixed for kidney' position. A left lumbar incision about seven centimetres long was made 
running from the costovertebral angle at Henle’s ligament obliquely downward and 
outward about three or four fingerbreadths above and away' from the upper edge of the 
iliac crest and the part where the first abdominal incision was made, so as to leave a 
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bridge of abdominal tissue and muscles undivided, separating the two incisions, this 
being done to preserve a point of resistance in the abdominal wall. 

After incision of the superficial tissues and the plane of muscles of that region, 
the transversalis fascia was divided and then the perirenal fatty capsule incised from 
behind and split lengthwise by the fingers. The kidney was found small and adherent, 
and the diseased ureter, already free from its attachments, was readily identified and 
delivered after further blunt dissection. . (Fig. 20.) 

To free the upper and lower poles of the kidney the pedicle was clamped and a 
double ligature made, removing the kidney and ureter all in one piece and without 
opening. All bleeding points were tied and the wound thus dry, was closed in the usual 
manner by layers, leaving a cigarette drain down in the renal fossa and at the upper 
angle of the lumbar incision. Patient returned to the ward in good condition and after 
an uneventful recovery in twenty-seven days left the hospital in good condition. 

The post-operative care was satisfactory, the cigarette drain was removed on the 
fourth day and the stitches on the sixth daj'. The first abdominal incision healed by 
primary union without incidents while the renal wound discharged pus for several days, 
delaying the complete healing of the lumbar wound. However, the patient left the 
hospital with the wound closed and in excellent condition, and went to the country 
for convalescence. 

I cystoscoped this patient two months after she left the hospital and found her 
bladder free from symptoms. Recently (about seven months after the operation) I 
have seen her again. She is enjoying good health, has gained thirty-four pounds, and 
is free from urinary disturbances. 

Resume . — This case illustrates the value of a combined ureteronephrec- 
tomy and the convenience of employing this method of a two -stage operation 
in one sitting, which is suitable for cases of this type, and tvhich, although 
it appears to be radical, is in reality a conservative procedure and is a means 
of obtaining permanent cure without complications or the common troubles 
caused by the infected ureter stump. 

SUMMARY 

In summarizing this study in a practical way, as the writer proposes to 
do, attention must be drawn to the most important clinical and surgical fea- 
tures of this operative procedure as a means of permanent cure at a single 
sittmg, saving the patient from prolonged suffering, and shortening the time 
of convalescence. Among the many advantages of the two-stage uretero- 
nephrectomy are; first, it divides the operative shock by the two separate 
incisions; second, it preserves the resistance of the abdominal wall against 
herniation; and third, by cutting across the ureter behind the bladder in 
the lower abdomen, in the first stage of the operation, it makes the surgical 
procedure one of very simple technic and one that is anatomically avascular, 
a very important consideration, since, this being an aseptic operation, the 
wound heals by primary union. 

There is no handicap of contamination of the walls of the w^ound carried 
downward from the already infected kidney l)ecause, being in two separate 
and distinct fields, the procedure aflfords less chance of reinfection or of 
any damage being done to the peritoneum in opening it. The operation 
is quickly accomplished and the patient does not experience any greater 
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Fig. 19,; — Operative technic — first stage. (i) With the patient slightly in the Trendelenherg 
position, an incision is made running from McBurney’s point obliquely down to the semilunar hne, 
cutting the skin and superficial aponeurosis of the external oblique and internal oblique muscles, m 
the direction of the incision. The peritoneum is then exposed and gently retracted by blunt dis- 
section, thus separating it from its pelvic attachments, (2) The ureter containing the, ind\yelhng 
catheter is now readily identified and is always found closely adherent to the retracted portion 01 
peritoneum. By still further blunt dissection the ureter is easily isolated down to its junction with 
the bladder practically without cutting any blood vessels. (3) The indwelling ureteric catheter is 
pulled out from beiow oy an assistant and the diseased ureter greatly dilated is retracted and 
reaaily exposed down to the point where it reaches the bladder wall; two clamps are then fixed m 
position and the ureter divided, the field being covered with gauze to avoid any possible* drop ot 
urine or contamination. (4) The divided ureter is cauterized with carbolic and alcohol and a -double 
ligature of the stump of the ureter made very close to the bladder wall, letting the bladder drop 
back into the pelvis. (5) The other end of the divided ureter is also ligated and a piece of gauze 
wet in alcohol tied around it to prevent any leakage of the ureter contents that might lead to con- 
tamination of the wound. The ureter is then dissected upward and separated from its attachments 
to the peritoneum and other structure, so that it will be entirely loose and ready for its removal 
from above during the second stage of the operation. The anatomical exposure is very satisfactory; 
the widely dilated ureter is easily freed and practically no bleeding is encountered. ^ C6) The ureter 
IS then placed back within the wound before closing, leaving a small cigarette drain at the lower 
angle and just behind the bladder for the purpose of securing drainage if ^ any^ leakage of 
should occur. The wound is closed in layers in the usual manner. A dressing is applied and tnc 
patient is turned over and prepared immediately* for the second stage of the combined iiretero- 
nephrectomy. 
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reaction than in an ordinary nephrectomy. Finally, the surgeon feels sure 
that he has accomplished his duty and that obviously the patient will not 
have reflux, lumbar fistula, pyuria, hsematuria, colic pain, bladder discom- 
fort or any other complications or sequels from the infected ureter stump 
which, in many instances, are revealed later. We must also not forget that 
the science of surgery is a specialized art. It is therefore essential that we 
should try to preserve the body’s lines in an artistic manner. Thus the two 
separate incisions both afford safety and also give sufficient room for a 
perfect anatomical exposure. By not cutting entirely across; the belly walls 
with the long single lumbo-ilioinguinal incision, we achieve' the result that 
the undivided muscles, nerves and blood-supply will not only keep the body’s 
lines in a more artistic and efficient manner, as is desired, but will also serve 
for the preservation of better function in years to come. 

My first case report shows how difficult for the surgeon, and particularly 
for the patient, after a long period of suffering, is a secondary operation for 
ureterectomy when the ureter is chronically inflamed and densely adherent 
to the peritoneum, bent down, or plastered to the lower pelvic structures. 
It further calls attention to the troublesome sinus infection and scar-tissue 
formation from the previous operation which sometimes limit the operative 
field and make impossible any ligature in the low ureter. It emphasizes the 
continuous fear of working under difficulties and the risk of damaging the 
bladder or peritoneum or even the iliac vessels — complications which the sur- 
geon must try to avoid. As the patient is put in the exaggerated Trendelen- 
burg position during the first stage of the ureteronephrectomy, the peritoneum 
is loosened and easily retracted and protected with gauze, so that the abdom- 
inal contents are readily pushed back, giving a clear anatomical exposure 
which makes the whole procedure easier and more feasible. The report of 
my second case illustrates the practical surgical conception of this combined 
method of ureteronephrectomy in which the diseased ureter, clearly recog- 
nized before the operation, and the pathological kidney, all “en masse,” could 
be removed in one sitting, in one piece and without opening, thus conforming 
with the paramount desideratum of carrying out an aseptic operation. Dur- 
ing the first stage (Fig. 19) of this combined ureteronephrectomy, as I 
illustrated in the report of my second case, the ureter, which is always 
adherent to the parietal peritoneum, is readily identified by the palpation of 
the indwelling ureteric catheter previously placed in position by cystoscopy, 
which facilitates and shortens the procedure even in the most difficult cases 
to be encountered. 

A survey of the literature, as well as the clinical experience of other 
authors, leads to the conclusion that probably an increasing number of these 
complications observed after nephrectomy could successfully be prevented 
by the use of this combined surgical method. If certain principles of sur- 
gical interference could be recognized, this method which, although radical 
in principle, is conservative in essence, could without any doubt in m3' mind 
be employed more widely with full confidence in the safety and convenience 
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plishing immediately afterward the second stage of the combined uretero- 
nephrectomy by the usual lumbar incision of an ordinary nephrectomy. 
(Fig. 20.) This I have tried to illustrate with the report of my second 
case, where the final results obtained were satisfactory and most gratifying. 

CONCLUSIONS 

1. Combined ureteronephrectomy in one sitting and in two stages is a 
practical and feasible operation that should be performed whenever the ureter 
is diseased or involved in the pathological condition of the kidney. 

2. The pre-operative diagnosis and recognition of the clinical entity is 
most essential, and for this cystograms, ureterograms, pyelo-ureterograms 
and pyelograms are indispensable. Moreover, when catheterization of the 
ureters is impossible, intravenous urography is decidedly helpful. 

3. The most common indications for ureteronephrectomy are described 
in Table I, and the sequels or complications caused by an infected ureteral 
stump left behind at the time of nephrectomy,- which requires a secondary 
ureterectomy, are summarized in Table II. 

4. The operative technic of ureteronephrectomy versus nephro-ureter- 
ectomy is herewith described, and the convenience and advantages of the 
two-stage operation are discussed. 

5. Many of the common complications of the nephrectomized wound, 
particularly in renal tuberculosis, are due to secondary infection, bacillosis 
of the muscular walls, trauma during the surgical procedure from lack of 
exposure, secondary abscess formation in the renal fatty capsule, and the 
infected ureteric stump left behind at the time of nephrectomy. 

6. In about 18 per cent, of all surgical conditions of the kidney the ureter 
is involved and its total removal is indicated. Therefore, whenever the 
ureter is diseased its entire length should be removed in toto by uretern- 
nephrectomy or by ureterectomy subsequent to neplirectomy. 

7. The cause of the delay in healing of a nephrectomized lumbar wound, 
in addition to infection and contamination, is in many instances an infected 
stump ureter; also tlie phenomenon of an uropurulent lumbar fistula or uri- 
nary reflux after nephrectomy, on that side, is due mainly to a patent ureter 
or tuberculous ureteritis of the ureteric stump. 

8. When the diagnosis is perfectly established and the surgeon plans to 
remove kidney and ureter in one piece without opening it, the first step of 
an aseptic ureteronephrectomy should start from below, cutting the ureter 
behind the bladder, in such a way that the second stage through the lumbar 
incision may serve to accomplish the complete removal. 

9. In tuberculosis of the kidney, as well as in any other pathological 
condition that necessitates its removal, if the ureter is not involved or dis- 
eased, nephrectomy alone will bring about permanent cure. 

10. The useless stump of the ureter left behind after nephrectomy, if not 
diseased or involved in a true pathological process, gradually becomes 
atrophic, its lumen obliterated, and the whole is seen as a fibrous, function- 
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less cord in from nine months to three years as clinical observation and 
animal experimentation have demonstrated. 

11. It is obvious that the best indication for a combined ureteronephrec- 
tomy is, in addition to a clear-cut diagnosis, the assurance of a sound kidney 
with good function on the opposite side. 

12. This surgical procedure of combined ureteronephrectomy is sound 
and conservative, has definite indications and affords permanent cure. 
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EXTRAVASATION FROM THE URETER 

By Joseph F. Geisinger, M.D. 

OF Richmond, Va. 

FROM THE TJROLOGIC SERVICE AT STUART CIRCLE HOSPITAL 

Extravasation at any level of the urinary channel commonly precipitates 
a surgical problem of immediate and grave significance. 

The condition is usually the result of some external traumatism and most 
frequently involves the lower tract, though no segment of it is immune. The 
septic and gangrenous individual whose urethra has been torn in an accident 
or punctured by violent instrumentation is the occasional dreaded visitant of 
every urologist. Crushing injuries to the pelvic girdle not infrequently result 
in damage to the bladder with an escape of its contents into the tissues. The 
renal pelvis may share the injury which fractures a kidney or may be torn 
from its attachment to that organ ; a h3fdronephrotic pelvis may be ruptured 
when suddenly subjected to great compression. The size, structure, and 
location of the ureter make it the least vulnerable zone in the urinary system, 
but extravasation may result here also from bullet or stab wounds, from 
damage in the course of operations upon adjacent structures, and from over- 
zealous manipulations with ureteral bougies, dilators, and metal stone- 
extractors. 

The extravasation which occurs in the absence of any of these external 
forces is much more unusual. Perhaps the most common illustration of this 
type is the. sweeping infection which sometimes results when periurethritis 
has caused a mucosal break sufficient to allow just enough urine to get through 
to inoculate the tissues with streptococcic or anaerobic organisms of intense 
virulence. More rarely, so-called spontaneous rupture of the bladder is 
encountered, usually as the result of the efforts of its own musculature to 
overcome some obstruction, such as an hypertrophied prostate ; a case of this 
sort with the discharge of the entire bladder contents into the peritoneal 
cavity was reported by the writer some years ago. Most rarely of all the 
ureteral or pelvic wall may yield to some force acting from within, and it is 
this particular aspect of the lesion of extravasation which will be discussed 
in connection with the description of three cases. 

Etiology. A rather hurried consultation of the literature has been almost 

barren of results. Data doubtless exist dealing with reports of similar cases 
but it has not been easily available. Young discusses ureteral trauma at some 
length, but only with reference to external violence ; and the same is true of 
a recent article by Legueu. Lower and Belcher refer very briefly to the 
well-known but rarely encountered possibility of tubercular ulceration 
through a ureter with fistula formation. In an admirable review of the 
surgical importance of the ureter Kirwin has no mention of the condition 
under consideration here. Wallenstein discusses urinary extravasation at 
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varying levels, reports a series of cases, and includes one of great interest 
involving the renal pelvis. Trventy-five years ago, Henry Morris referred 
in so many words to ulceration from calculous or tuberculous ureteritis as 
one of the causes of ureteral fistula. With his customary insight and vivid- 
ness of expression Keyes goes clearl}’' to the point. Declaring that the 
pathology of calculus in the urinary tract consists of retention, ulceration, and 
infection he says : 

“Ulceration occurs at Avhatever point in the calyx, the pelvis, or the 
ureter a stone may rest. If the stone is small and movable the ulceration 
may be insignificant. If it is large or impacted the ulceration may be so deep 
that actual perforation occurs, permitting the stone to escape from the kidney, 
the pelvis, or the ureter into the surrounding tissues. This complication, 
associated as it is with urinary extravasation, is as unusual as it is grave." 
And again when enumerating the possible effects of a stone within the ureter : 
“The ureter ruptures by (a) acute gangrene or (b) ulceration about an en- 
cysted stone. The result is usually acute retroperitoneal phlegmon, infiltra- 
tion of urine, abscess, fistula. Rarely an encysted stone escapes silently into 
■ the retroperitoneal tissue.” 

This quotation from Keyes seems to describe accurately the etiologic 
ground work of all our cases and will be adopted as the basis for discussion 
without any further consideration of other possible but very remote causes 
of ureteral extravasation arising from within. 

Symptoms and Diagnosis . — The clinical picture will usually, at the mo- 
ment, be dominated by the evidence of sepsis of some degree due to the 
infection that almost inevitably attends urinary extravasation. If the condi- 
tion is progressive and active the patient will be desperately ill and urgently 
in need of intervention. If, on the other hand, local tissue reaction has 
effected a walking-in of the process the situation will be less dramatic and 
will in many respects simulate the perinephritic abscess better known in 
association with other causes. Actually, as Keyes indicates, an encysted 
stone may escape “silently” into the tissues and produce no local or general 
disturbance of any moment, but this must be quite rarely true. 

The antecedent history will be of great significance and, as might be 
presumed, will be concerned especially with one or more attacks of severe 
renal pain (or colic) due to the presence of calculus in the ureter. Vesical 
disturbance may or may not be present, and the urinary microscopic findings, 

ff any analysis has been made in this stage, may be indicative of trouble in 
this area. 

When a septic patient with this previous history of renal colic presents 
himself and physical examination discloses muscular rigidity and marked 
tenderness in the renal area anteriorly and posteriorly — or a palpable mass — 
ureteral extravasation may be suspected but probably will not be, owing to 
the rarity of the condition and the uncertainty of such a diagnosis. Even 
when a preliminary X-ray plate defines a suspicious shadow in the neighbor- 
hood it is more likely that the condition will be considered due — as is 
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generally the case— either to acute diffuse renal infection or to ureteral block 
with acute retention in the pelvis. The urologist will therefore be disposed 
to make prompt cystoscopic exploration with the hope of relieving such a 
block, if present, and preventing disaster to the kidney, pending such subse- 
quent attention to the calculus itself as circumstances may dictate. If it be 
found impossible to reach the kidney with a catheter the further course of 
the case will probably lead to exploratory operation and the drainage of a 
supposed perinephritic abscess, the true condition coming to light later if 
at all. If, however, the catheter can be advanced to the pelvis or the zone 
of extravasation purulent urine or actual pus will be evacuated and the urolo- 
gist will probably content himself with this for the time being, awaiting the 
subsidence of fever and sepsis before proceeding by means of pyelography 
to obtain a better definition of the local situation. During this interval the 
diagnosis will remain undisclosed since it is dependent entirely upon 
pyelography. The latter may be hastened by failure of the patient to improve 
under catheter drainage; or the urologist, for reasons that appear sufficient 
to him, may deliberately undertake primary pyelography at the outset, which 
usually is undesirable, sometimes dangerous, in the presence of acute renal 
infection, but which under certain unusual circumstances may be much less 
undesirable and dangerous than either delay or blind exploration. It may 
be objected that with ureteral extravasation — if one could anticipate its 
existence — pyelography is never justifiable, but with this viewpoint the writer 
is not in agreement. The distribution of a small amount of sodium-mercuric 
iodide into tissues already infiltrated with pus and urine is not likely to be 
productive of any serious sequete, if very low (gravity) pressure is used, 
which is our invariable custom ; and the information furnished by the exten- 
sion of even a trace of this solution beyond the confines of the ureter is of 
paramount importance. 

In our cases the clinical details were essentially in accord with the above 
generalizations. Pain was conspicuous in the previous history of all three. 
In one the overwhelming fact of total anuria obscured everything else, though 
it is to be noted that the patient had fever and a very high blood count. In 
the other two sepsis was obvious; one of these presented striking local find- 
ings, the other did not. Shadows were present in the X-ray plates of all 
three. In one the diagnosis was disclosed (unexpectedly) at autopsy ; in the 
other two it was established by pyelography. 

Prognosis and Treatment . — ^The condition is admittedly grave. When the 
actual leakage of urine is minimal in amount and the tissue reactions are 
prompt and efficient localization of the process may be accomplished, with or 
without the development of a circumscribed abscess; under these circum- 
stances the patient may actually recover without any surgery whatsoever, as 
happened in one of our cases. On the other hand, leakage may be more 
extensive or more continuous, tissue reactions may be less effective, organ- 
isms may be more virulent; devastating phlegmonous Or gangrenous infection 

546 



EXTRAVASATION FROM THE URETER 


or septicsemia may then ensue, and the patient may quickly develop a clinical 
problem of extreme danger and difficulty. 

In view of this latter eventuality it must be accepted as a working prin- 
ciple that extravasation of urine, wherever located and from whatever cause, 
is a frank surgical condition. The imperative immediate indication when 
the process is early and active is simple but efficient drainage to control 
infection and save life; the underlying cause of this condition can be ap- 
proached later or not, according to circumstances. If the patient comes under 
observation later, and in the meantime has apparently effected localization of 
the process, surgery may be undertaken with less haste; the situation may 
then justify some attempt at accuracy of diagnosis and preliminary catheter 
drainage and other measures may improve the patient to the point where not 
only drainage of the area of extravasation can be established but the funda- 
mental underlying or consequent pathology can be attacked at the same time, 
making secondary operation unnecessary. During this period of conservative 
management the patient must be kept under very close observation and prompt 
intervention must be substituted upon the slightest indication. 

The ultimate operative procedure will depend upon a variety of possible 
circumstances making generalizations impracticable. Following primary 
drainage the situation may adjust itself; the calculus may be expelled or 
may remain quiescent in the tissues, the ureteral fistula may close spon- 
taneously, and the kidney may overcome the infection and resume its function 
wholly or to a considerable extent. If a fistula persists, or if the continuity 
of the ureter has been broken, the ideal procedure would be repair but would 
be difficult, perhaps impossible, in the presence of the infiltration and ad- 
hesions resulting from the extravasation. Nephrectomy would then be neces- 
sary and would be required also when the kidney has become riddled with 
infection, as was the case in one of our patients. Finally, if the calculus 
remains in the ureter, or if other calculi are present in the kidney, an addi- 
tional problem is introduced. Broadly speaking, therefore, the time and 
type of surgery will have to be determined in the light of the circumstances 
existing in the given instance. 


CASE REPORTS 

Case No. I. — A. G., white, male, age sixty-seven, was sent into the hospital anuric 
m January 1927. For ten years prior to that time he had suffered urinary difficulty 
from hypertrophy of the prostate, operation for which had been discouraged by two 
noted urologists. At intervals he had brief spells of acute retention requiring catheteriza- 
tion. Such an attack had occurred about three weeks before he came under our 
observation. A single catheterization relieved him of this. Urinalysis and blood 
chemistry at that time were normal. 

Five days before he entered the hospital he became quite ill, with chills, fever up 
to 103 violent pain in the left renal area, which soon subsided and did not recur, some 
aching in the right side, and a considerable amount of blood in the urine. Three days 
ater he was unable to void and catheterization showed the bladder to be empty. When 
seen by us he had been in this anuric condition forty-eight hours. General examination 
ISC osed moderate hypertension, grossly infected and enlarged tonsils, and an enormous 
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prostate. The Ijladcler contained no urine. An X-ray plate sliowed some suggestive 
but indefinite shadows in the region of the left kidnej' and along the course of the upper 
right ureter. Cystoscopy was attempted buC was prevented by a massive median lobe 
barrier. 

Heroic measures to relieve toxaimia and stimulate renal activity resulted in nothing. 
Bilateral nephrotomy was suggested but agreement could not be reached among con- 
sultants. 

The creatinin advanced to 10.5 milligrams and the patient became comatose and 
died, three and a half days after he entered the hospital. Anuria persisted to the end. 
A partial autopsy was permitted. The X-ray shadows were now found to represent 
urinary c.alculi ; other small sand-like concretions not visible in the plate were also 
present ; both upper ureters were blocked ; both pelves were dry ; at the uretero-pelvic 
junction on the left side perforation had occurred through a partially gangrenous patch 
from stone pressure; from this point suppuration bad begun to spread through the 
perirenal tissue., 

Cask No. II. — R. H. B., white, male, age fifty-two, entered hospital in February 
1928 with severe pain in the right renal area, radiating downward along the course 
of the ureter, and with a history of two similar attacks in the course of the preceding 
five years on the same side, and two others on the opposite side. Upon one occasion 
he passed a small calculus. The present spell appeared to be the worst in the series and 
the patient looked quite sick and somewhat septic. His temperature was 101° and his 
urine was loaded with pus. There had been no striking vesical disturbance, though at 
times the patient had experienced some difiiculty getting his stream started, and his urine 
occasionally burned him. The remainder of the history was essentially negative with 
the exception of constipation, flatulence, and some shortness of breath on exertion. 
Physical examination disclosed only some enlargement of the heart, some disturbance 
of the cardiac rhythm, and some tenderness and enlargement of the right kidney. The 
left renal area appeared normal in an X-ray plate; indistinct calcified patches were 
present in the region of the bladder and of the right kidney. 

Cystoscopie exploration revealed moderate gross cystitis and a veil-like floating 
mass in the bladder accounting for the shadow visible in the rdntgenogram ; the bulk 
of this was washed out through the cystoscope. Catheters were passed to both pelves — 
easilj" on the left — after overcoming some resistance in the lower ureter on the right. 
There was a normal drip from the left catheter, with negative urine and a good output 
of dye ; on the right side the urine was under some tension, about fourteen cubic centi- 
metres was aspirated, the specimen was full of pus and the dye output was a bare trace 
in nineteen minutes. All specimens were surprisingly acid in reaction. A small amount 
(six cubic centimetres) of iodide solution was allowed to run into the right pelvis but 
did not fill it though it was sufficient to identify the shadows in this area as thin 
calcareous material, probably identical with that observed in the bladder. 

Catheter drainage of the right pelvis was maintained for two days and was pro- 
ductive of marked relief. Relapse promptly occurred when the catheter was removed 
and it had to be replaced. Temperature, blood chemistry, and blood counts responded 
to drainage and regressed when it was stopped. Mercurochrome intravenously, and 
other lesser measures, were apparently of some additional benefit. As this process could 
not be kept up indefinitely, however, pyelography was again attempted to determine 
some better cause of the behavior of the patient and perhaps point the way to some 
more lasting relief. A larger amount of solution was now run into the pelvis which 
became fully distended, exhibiting marked distortion and extravasation apparently 
through the ureter into the tissues opposite the third lumbar vertebra. 

The necessity of operative intervention was now quite obvious but as the patient s 
general condition was poor and as he regularly improved when satisfactory catheter 
drainage was maintained this was deliberate^' continued as a preliminary. The right 
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catheter, the tip of which was lying in the top calyx, was pulled down somewhat and 
was retained for some days. Eventually the patient reached a point where, though 
definitely better, he seemed at a standstill. Operation was performed the same day, and 
as the kidney had shown no consistent ability to recover its function it was removed. 
Dense adhesions and peri-ureteral infiltration made the procedure somewhat difficult. 
The point from which the extravasation occurred was not clearly located. Microscopi- 
cally the kidney exhibited marked chronic nephritis superimposed upon which was an 
acute diffuse suppurative nephritis with multiple abscess formation. The wound was 
troublesome for a time but eventually healed solidly and the patient to-day is in excellent 
condition locally and generally. 

Case No. III.~C. C. B., white, male, age thirty-seven, came under observation in 
December 1928 for persistent disability and continuous decline in health since a brief 
spell of violent sub-costal and lumbar pain on the right side two weeks previously. 
Beyond this incident there was no antecedent history of any consequence. Bladder 
disturbance was conspicuous by its absence. Severe pain was no longer present but 
there was a dull ache and soreness in the upper right quadrant, where there was also 
a palpable mass taken to be a grossly enlarged kidney. The urine, previously full of 
pus and blood', was now practically negative. A preliminary X-ray plate showed a small 
round shadow opposite the fourth lumbar vertebra on the right side, several smaller 
shadows in the general direction of the renal substance on the same side; and two 
minute questionable shadows opposite the third lumbar vertebra on the left side. The 
patient himself appeared washed out, ansemic and septic and he complained of having 
lost a great deal of weight. 

Cystoscopic exploration disclosed that on the left side the urine, the pyelogram, and 
the function were normal. A minute shadow was identified as a calculus in the lower 
calj'-x. On the right side no urine was coming from the orifice but pressure over the 
kidney finally brought away a swirl of milky fluid. When a catheter was passed to 
the pelvic level thick pus was aspirated, followed by a thinner accumulation, and 
simultaneously there was definite reduction in the palpable mass in the upper abdomen. 
There was no dye excretion whatsoever from this side. The shadows previously noted 
were identified as calculi in the ureter and kidney. The pyelogram indicated considerable 
pathology, but most important of all there was adjacent to it the evidence of considerable 
extravasation, probably through the upper ureter. 

Immediate operation was urged but not accepted. The patient disappeared from 
sight and was presumed to be dead. Six weeks later he walked into the office and 
announced that he was now prepared to go ahead with the operation. He was almost 
unrecognizable. His complexion was ruddy, he had regained a great deal of weight, he 
was free of pain, his right kidney was still palpable but much reduced in size and his 
bladder urine was now frankl}' purulent. A further cystoscopic review showed that the 
small shadow on the left side had increased markedly in size ; there was now a sprinkling 
of pus cells in this urine, and the functional dye output was well in excess of normal ; 
the pyelogram was essentially normal. On the right side, a calculus was encountered 
m the lower ureter and was passed after some difficultj' ; much pus again presented 
here, but the functional dye output, previously non-existent, was trow one-fifth of 
normal, showing some tendency of the kidney to recover itself. The pyelogram showed 
startling improvement — not only in the contour of the pelvis but also in the shrinkage 
and sharp localization of the zone of extravasation ; the general kidney outline was also 
much reduced in size. 

A revision, if not a complete reversal, of judgment seemed to have been dictated 
by unexpected events during the six weeks that had elapsed. Evidently catheterization 
and drainage at the original exploration opened an outlet for the accumulation in the 
right side which was still discharging itself into the bladder, relieving the tension on the 
kidney and ridding the patient of his sepsis. In the meantime the speck-like shadow on 
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the left side, which up to now had been treated with contempt, was assuming threatening 
proportions. With some misgivings, but with the reassurance of the patient’s progress 
and the fact that he was under close observation, a new program was mapped out — 
namely, the conservative control of the right side, where surgery had previously seemed 
urgently indicated, and the transfer of the projected operation to the opposite side, 
when the appropriate time for it seemed to arrive. 

Eventually this was accomplished without mishap. Shortly after the second 
cystoscopic manipulation the patient passed five calculi varying in size from an English 
pea to a match head. This largely cleared out the right side for the time being; the 
shadow on the left remained in situ. Systematic treatment was carried out through a 
considerable interval, consisting of a general process of upbuilding, wide dilatation of 
both ureters, and lavage of the renal pelves. During this interval the right side steadily 
improved, while on the left side the stone shadow slowly but steadily grew. A point 
was finally reached which appeared to represent the maximum of what could be 
e.xpected. The area of e.xtravasation on the right side was now reduced to a bead- 
like excrescence upon the upper ureter; urine from this side still contained considerable 
pus but the dye output was now two-thirds of normal and the kidney, at first sup- 
posedly hopeless, seemed actually ready to shoulder a large load of c.xcrction while its 
mate underwent the tax of operative removal of its growing calculus. The patient 
himself was clinically well, at his work dai^', robust and the possessor, of about forty 
pounds of new weight. At this time the patient gained entrance to a charity hospital 
where the stone was removed from the left kidney through a small nephrotomy incision, 
the pelvis being entirely intrarenal. He was out of the hospital in a little over two 
weeks and at no time was there the slightest threat of any complication incident to 
embarrassment of the right side. Three weeks after operation his dye output in two 
hours was 8i per cent, with 45 per cent, in the first thirty-minute period. At the present 
time he is apparently in perfect health. A recent X-ray plate shows the left side clear ; 
on the right side there remain a few very small shadows which have persisted throughout. 
One of these seems to lie just outside the ureter and is probably the stone responsible 
for the extravasation. 

SUMMARY 

1. Extravasation from the ureter in the absence of external traumatism 
is an unusual lesion of grave significance, herewith exhibited in three cases. 

2. In all three instances the causative factor apparently was necrosis from 
impaction of a calculus within the ureter. 

3. The clinical picture depends upon the amount of extravasation, the 
virulence of the associated organisms, and the tissue reactions of the patient. 
Rapidly spreading infection may result or the process may become localized 
with or without abscess formation. 

4. The fact that one of our cases recovered entirely without operative 
intervention on the affected side is interesting and suggestive. 

5. As a rule, however, the condition will be frankly, perhaps imperatively 
surgical. The time for the application of this surgery, and the type of 
operative procedure undertaken, will be dictated by the conditions obtaining 
in the individual case. 
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FRACTURES AT THE CONDYLES OF THE FEMUR* 

By Condict W. Cutler, Jr., M.D. 

OF New York, N. Y. 

In the field of traumatic sitrger}^, fractures about the femoral condyles 
are engaging our attention with increasing frequency. It was the appearance 
of three such injuries in our wards at the Roosevelt Hospital in fairly rapid 
succession, which led to an investigation of these cases. The resulting report 
is based upon thirty-eight cases of fractures at the femoral condyles discov- 
ered in the records of the Roosevelt and Lincoln Hospitals over a period of 
twenty years and ten years respectively. 

In 1921, Speed ^ reported hut eight cases of condylar fractures in 526 
fractures of the femur seen at the Cook County Hospital in three years.' 
Rahut^° quotes Malgaignes’ report of five fractures in the lower third of 
the femur in a total of 316 femoral fractures. Ashhurst ® more recently 
(1926) reported eleven fractures about the condyles in a total of iii frac- 
tured femurs seen at the Episcopal Hospital in Philadelphia. 

The fact that these injuries are occurring now more frequently than they 
did in the past is evidenced by the fact that of the thirty-eight cases here 
reported seventeen have been seen in the past five years. The cause of this 
increasing frequency of femoral condyle injuries may be sought in the 
record of their etiology. Twent)’’, or rather more than half of them, resulted 
from automobile accidents — a commentary on the ever-increasing traffic 
hazards which are filling our accident wards every day. The incidence of 
these fractures places them in a class with fractures of the skull, the frac- 
tures of the tibial head described by Cotton, and with fractures of the 
pelvis. Most of them, unlike the typical fractures of the radius, clavicle, 
humerus and femoral neck, are essentially fractures of direct violence and 
have no predilection for a special age group. The age incidence in the 
cases here reported is from thirteen months to sixty-four years — an aver- 
age age of thirty-two — representing a fair mean of the active years. Men 
were slightly more often the victims than women — 25 to 14. 

The histories of these injuries are difficult to elicit from the patients. 
The mechanism is usually vague and can frequently only be inferred from 
the discovered pathology. The accident itself is so surrounded in the 
patient’s mind by its essential aura of fright, excitement, confusion and pain 
that little is remembered of its exact character. In a general sense, however, 
it is apparent from the survey of the mechanism of injury in these cases 
that direct violence preponderates as an etiological factor. The one excep- 
tion — -that of epiphyseal separation — is noteworthy. 

* Read before the New York Surgical Societj’-, May 14, 1930. 
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Another feature of interest in the general consideration of these frac- 
tures about the femoral condyles is the frequency with which other injuries 
are associated with them. Multiple contusions, abrasions and lacerations are 
the rule rather than the exception, while fractures in other bones or other 
parts of the femur were present in four of the cases. Shock, too, is a factor 
very much to be reckoned with in the early treatment of patients suffering 
these injuries. Sometimes it is extreme, even though the fracture be not 



Pig I rracture above the condyles ^\Ith character- Fig 2 — Fracture abo\e the condyles in a 

istic posterior displacement child, ^\lth anterior displacement 

compounded, and requires treatment before attention can be given to the 
bone injury itself. 

For our consideration, these fractures about the condyles may be con- 
veniently grouped in the following classification : 

Fracture above the condyles. 

Fracture between the condyles. 

Fracture of external condyle. 

Fracture of internal condyle, 

Separation of condylar epiphysis. 
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Fracture above the condyles. — (Figs, i and 2 .) In reading the textbooks 
and published articles on these injuries, one is left a little in doubt as to just 
where fractures of the lower femoral shaft end and supracondylar fractures 
begin. In selecting from our records those cases which should conform most 
closely to the true supracondylar (such as Moorhead ^ happily describes as 
juxta-epiphyseal), I have included only the fractures occurring in the flat- 
tened portion of the 'bone, just above the condyles. There were eighteen 
injuries of this type in the group. The ages of the victims varied from 
thirteen months to sixty-four years. 

As cause of these fractures, our records show that direct violence was 
almost universally responsible. Ten were struck by automobiles. Two of 
these were caught between the car or trudc and a wall. In one, the legs 
were run over by the vehicle, both femora being fractured just above the 
condyles by the wheels. Whether the others injured by cars received their 
fractures by the impact or by reason of being thrown violently to the knees 
is uncertain, but one suspects the latter to have been the case. This seems 
more probable since the bumper of the average car is rather too low to 
strike the adult femur, and also because six of the cases not injured by cars 
were hurt by falls upon the knees (two down steps, one from a window, two 
while walking, one out of bed). One additional patient struck the knee 
against a tree while coasting. One only of the entire number received this 
type of fracture by indirect violence. This patient was an arthritic whose 
femur was recorded as being fractured during an attempt to mobilize a 
partially ankylosed knee-joint under ansesthesia. 

The pathology produced by these injuries showed some variation. Five 
showed spiral or oblique fractures running up the shaft. Of these, two 
were oblique in the antero-posterior plane, the others lateral. One of the 
latter, in a boy of eight years, was oblique into the epiphyseal line and asso- 
ciated with a lateral epiphyseal separation. One of the antero-posterior 
oblique fractures had a forward displacement of the distal fragment. Ten 
of the remaining fractures in this group were of the transverse type. Four 
showed anterior displacement of the distal fragment ; the other six the usual 
posterior position. Oddly enough, the four transverse supracondylar frac- 
tures with the atypical forward displacement were in children eight to eleven 
years old — the deformity corresponding closely to that seen in complete 
epiphyseal separations. In the adult cases, the posterior displacement, 
ascribed by Scudder Speed ^ and others to the pull of the gastrocnemii, 
occurred with regularity. One of these transverse fractures was of the 
greenstick type (Fig. 3), occurring in the youngest patient of the group, 
a baby of thirteen months. The remaining two were compound and com- 
minuted, with crushing injuries of the soft parts. 

Complicating injuries with the supracondylar fractures occurred in two 
other instances besides those noted above. In one, the tibia and fibula were 
broken in the injured leg. In another the femoral fracture was compound. 
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In none of the simple fractures was there evidence of injury to the poi^liteal 
vessels or nerves, or to the knee-joint. 

The clinical appearance of these patients, when admitted, was -strikingly 
similar. All were in a greater or less degree of shock, with prostration and 
pain. The leg was characteristically helpless, and any movement was attended 
with great discomfort. Characteristic deformity was usually masked by 
swelling which appeared early and was in most instances noted as being 
“considerable” or “marked.” Such deformity, as could be observed, sug- 
gested a dislocation of the knee. Active and passive motion were restricted 
because of pain. Marked and diffuse tenderness of the lower femoral 



Fig. 3. — Greenstick fracture above the condyles. Fic. 4. — Fracture between the condyles. "T” 

type. 


region was the rule, and precluded satisfactory objective examination. Short- 
ening of one-half to two inches was observed. The diagnosis was confirmed 
in each instance by X-ray. 

The treatment of the fractures above the condyles was by no means 
uniform in this group. In seven, satisfactory reduction was secured by 
manipulation, as recommended by Speed. ^ Manipulation to produce these 
reductions consisted in manual traction, guiding of the lower fragment 
and flexion. In one instance, where there was anterior displacement of the 
fragment, resisting reduction, success was attained by flexing the leg against 
a fulcrum formed by a sling around the upper calf. In six cases, attempts 
at reduction by manipulation were unsuccessful, and resort was had to 
traction by various means. This traction was secured by ice tongs in the 
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condyles in' three instaiices, and by Steiiima'n pin through tlie condyles in 
three. In all but one of them satisfactory reduction was obtained by these 
means. No open reduction was performed, although it was proposed and 
refused by the patient in the unsuccessful tong-traction case. This was an 
oblique fracture with anterior displacement which would not reduce. A fair 
result was nevertheless obtained. The infant of thirteen months was treated 
by overhead traction with the legs extended. Three patients received no 
treatment for their fractures — two - who died from shock shortly after 
admission and one who Avent home against advice. One other patient had 
such a severe crushing injury that amputation was necessary. 

The fourteen cases treated in this series of eighteen fractures above 
the condyles responded, with one exception, to one of the two simple means 
of treatment employed. In those cases Avhere reduction by manipulation was 
successful and plaster was employed for immobilization, there was encoun- 
tered no difficulty resulting from pressure or constriction, which Speed ^ 
cites in warning against its use. Wilson and Cochrane ^ recommend plaster 
in these cases, while Cotton ® and Ashhurst ^ prefer Buck’s extension and 
Speed ^ the Hodgen’s or Thomas splint. 

In the cases where manipulation was not successful, traction Avith tongs 
or pin in the condyles proved satisfactory. Perhaps these patients were 
fortunate in failing to develop any untoAvard complication in the use of this 
method. Wilson and Cochrane® object to this procedure because of the 
danger resulting from the insertion of the traction apparatus so close to 
the fracture. There has seemed to us, hoAvever, a certain advantage in apply- 
ing traction at the condyles, rather than at the tibial head as suggested by 
Moorhead^ or at the calcaneus as Speed ^ recommends, in that the distal 
fragment may be more accurately controlled. This is a matter of some 
importance, because of the difficulty in oA’^ercoming the backward displace- 
ment and rotation of the distal fragment Avhich is so characteristic and fre- 
quently so stubborn. In fact, the higher the tongs or pin can be inserted, 
beloAV the' fracture, the better for the purpose of mechanical reduction. 

Our experience in handling these cases with traction convinces us of 
the desirability' of a position of the leg in which the hip and knee are both 
flexed. On this point, most of the authorities consulted seem to agree. To 
accomplish this, Ave haA’-e found the suspended Thomas splint Avith Pearson 
attachment entirely satisfactory. This is employed Avith direct traction on 
the condyles, exerted through the tongs, supplemented with light traction on 
the loAver leg through adhesive strips on the skin. This latter force aids 
materially, it seems, in tilting the distal fragment forAA^ard. These pulls 
may be varied in direction and force to accomplish the desired end. 

FolloAving reduction, and a period of retention either in plaster or splint 
over a period of from six to eight Aveeks, these patients Avere alloAved up 
Avith crutches and Avere given physiotherapeutic treatment. 

As to the results to be expected in fractures above the condyles. Speed 
is not very optimistic. Pointing out the difficulty of securing and maintaining 
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reduction and the lilcelihood of pcrsistingf stiffness, he declares the prognosis 
for full function poor. Cotton ” calls the prognosis fair, while Ashhurst.® 
reporting six supracondylar fractures in a series of eleven fractures of the 
lower femur, had one fully satisfactory result. 

Of this group of eighteen cases, the results are recorded on the fol- 
lowing data : — 


Left hospital at own reque.st i 

Died within three Iiours of admission 2 

Leg amputated for irretrievalde cru.shiiig injury i 

Not seen after discharge 5 

Result observed by follow-up (.six months to ten j'cars) 9 


Of those not seen after discharge, four left the hospital with satisfactory 
early results ; i.c., with union, no deformit)\ no shortening and returning 
function. One case had three-nuartcrs inch shortening and slight posterior 
angulation. What the eventual results may have been in these cases, we 
have been unable to determine. Of the nine cases followed subsequently to 
their discharge, for jieriods varying from six months to ten years, four 
satisfactory and five poor results w'cre noted at the time of leaving the hos- 
pital, w'hile the late results were reported satisfactor}’^ in six, and poor in 
three. The satisfactory results had good union, no deformity, no shortening 
and good function. Of the poor results, all had one-half inch to three- 
quarters inch shortening with some limp. All of the five in -which a late 
satisfactory result was reported had been treated by closed reduction and 
plaster. Of the three poor results, all had been treated \vith Steinman pin 
or tongs and traction. The difference here, it seems fair to assume, depends 
primarily on the original nature of the fracture (as suggested by the treat- 
ment required), rather than on the type of treatment. 

Fracture bcHvccu the condyles. — Closel)’- allied to the fracture above the 
condyles, because always accompanied by it. is the fracture bet\veen the 
condyles. In fact, Scudder groups these fractures together in his discussion 
of them. Yet it seems that they should be classified separately because of 
one important point of difference. The fracture between the condyles 
inevitably involves the knee-joint, introducing a difference in pathology, in 
prognosis and new problems in treatment. Also, fortunately, it is distinctly 
less frequent in occurrence. 

In this group of thirty-eight cases of fractures about the condyles, there 
were but seven of the intercondylar type. All but one occurred in patients 
from forty to forty-five years of age. The exception was eighteen. 

As in the case of most of the fractures above the condyles, these injuries 
were produced by direct violence. Our experience here agrees with that of 
Cotton Five followed violent falls on the knee ; one patient was hit by a 
truck; while one occurred in an automobile collision. 

The pathology, as observed in these cases, was quite similar. All were 
of the T-type. Six had transverse fractures above the condyles (four with 
typical backward displacement), and the other a spiral fracture separating 
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the condyles from the shaft in addition to the intercondylar injury. No 
instance of the Y-fracture with wide separation of the condyles was seen. 
Marked effusion into the knee-joint and hsemarthrosis were present in all. 

Complications, too, were relatively common. One patient presented a 
comminuted fracture of the patella in addition to his femoral injury. In one 
case, the shaft of the same femur was broken in the middle third, and a 
fracture of the radius on the same side had been sustained. Two of the 
others were compound. 

In six of the cases, the clinical aspect shortly after injury was typical. 
Shock, pain and disability were the prominent characteristics. Marked 
swelling about and above the knee was present, with tenderness and a curi- 
ous feeling of “looseness” on palpation, with sepai'ate mobility of the 
condyles. The exact nature and extent of the injury was found difficult 
to estimate without the aid of the X-ray. One case presented a striking 
difference. This man had fallen on his knee a month before admission and 
came complaining of stiffness and some pain and lameness in walking. 
Examination showed some tenderness about the condyles and fluid in the 
knee-joint. The leg was held somewhat flexed, the motion being much 
limited. The X-ray demonstrated a T-fracture without displacement. 

This patient, in the way of treatment, was kept in bed for a week, had 
physiotherapy for three weeks, and then, the knee remaining quite fixed in 
semi-flexion, it was straightened under ether, and a case applied in the 
extended position. With the others, it was a different story. One of the 
compound fracture cases was treated by suspension and skin traction in a 
Thomas splint for five days. A gas bacillus infection of the wound then 
occurred, necessitating amputation. Death ensued. The other compound 
fracture was recorded as being treated with similar traction for three days. 
No reduction being obtained, traction by a pin in the tibial head was substi- 
tuted for thirty days. Some improvement of position was obtained but no 
union. An ambulatory pneumatic splint was then tried with the same 
result. Then open reduction was done. This was followed by sepsis, 
amputation and death. Two of the remaining cases, not compounded, were 
successfully treated with skin traction and subsequent application of plaster 
111 extension. The patient with the complicating mid-third fracture of the 
femur was treated by traction applied through hooks inserted in a plaster 
cast which extended from the toes to mid-thigh. A satisfactory reduction 
and maintenance of both fractures was thus obtained. In one case, where 
skin traction proved inadequate, direct traction was applied with ice-tongs 
in the condyles. 

It is apparent, even from these few cases, that in this type of fracture, 
involving the knee-joint, the hazards of infection are particularly great. A 
compound fracture of this kind must be looked upon as a grave injury. In 
addition, it would seem unwise to institute any therapeutic measures which 
might conceivably introduce infection. Hence, aspiration of the knee-joint 
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has been avoided, although tongs were inserted in one case. Hitzrot ^ 
stresses this point in speaking of the dangers of using Steinman pin or 
tongs in the femur in this type of injury. This risk would apply also to 
open reduction, although Scudder^ suggests that these fractures are best 
treated in the adult by direct reposition by operation, especially if after put- 
ting the leg “in a position of physiological rest and relaxation,” “with or 
without traction as may seem wise” for six days, the reduction .secured is 
imperfect. Speed,^ too, suggests open reduction through the knee by 
splitting the patella and fixing the fragments with nail or screw, although he 
says that bicondylar fractures are “best treated” by strong,' continuous trac- 
tion in semiflexion. Cotton," on the other hand, recommends reduction under 
ether, pressure on the condyles and Buck’s extension. He sa)'s, “I know 
nothing of the 0 ])erative treatment of these cases.” “One would rather not 
operate if operation could be avoided with fair prospects.” In the uncom- 
plieated cases, such as three in the group here reported, treatment by skin 
traction with subsequent application of plaster with the knee in the extended 
position has sufliced. In the presence of stubborn posterior displacement of 
the fragments, traction on a pin through the upper tibia, as recommended by 
Wilson and Cochrane might be resorted to. In all of these measures, the 
pull on the lateral ligaments of the knee is depended upon to approximate the 
separated condyles, aided, perhaps, by direct lateral pressure on the condyles 
themselves. 

In the cases here considered, the plaster was left on, following reduction 
by traction, for periods A'arying from three to six weeks. Massage, active 
and passive motion were then begun.. While recognizing the advantages of 
earl)’’ motion, there was a distinct disinclination to jeopardize the union before 
it was solid. The use of Thomas splint and Pearson attachment would no 
doubt permit earlier motion at the knee with less risk of malunion. 

Three of the five cases reported here could not be traced, although at the 
time of discharge they were noted as having satisfactory union with returning 
function. The third case (the one in whom the fracture presented minor 
signs) reported a good result, as might as been expected, at follow-up. The 
case with double fracture had some limp and one-half inch shortening. 

Fracture of iutcnial condyle (Fig. 5). — This fracture occurred three 
times in the thirty-eight cases here reported. Although it, too, involves the 
knee-joint directly and may, as Wilson and Cochrane" point out, interfere 
with the subsequent function by reason of displacement of part of the joint 
surface, it is in no respect as severe an injury as the discondylar break. 

Speed observes that these injuries may come from direct violence- 
crushing — or from indirect, by upward thrust of the tibia, as in falls on 
the feet from a height, or from twists. Cotton " suggests forced adduction 
or abduction as the cause. In one of our cases, the nature of the trauma 
was not recorded. Both of the others fell downstairs, one with a beer- 
barrel which rolled over his leg. Thus one may have been due to a twist 
or to direct violence, while the other was almost certainly direct. 
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All three fractures occurred in patients of middle age. 

The pathology of these cases, as demonstrated by X-ray, varied but little. 
Two were longitudinal in character, separating the inner condyle from its 
fellow and from the shaft with slight upward displacement. The other was 
oblique, through the inner condyle, the distal fragment being rotated back- 
ward, pretty effectually locking the knee-joint. This latter was the one 
produced by direct violence. 

This particular patient had not recovered sufficiently from his encounter 
with the beer-barrel to appear at the hospital until four weeks later. At that 
time, he had a very stiff and swollen knee which was tender on its inner 
aspect and practically immobile in semiflexion. The others presented on 
admission painful and swollen knees with localized tenderness over the 



Fig. S - — ^Fracture of internal Fig 6 — Fracture of external Fig. 7. — Separation of con- 
condyle. condyle. dylar epiphysis. 

injured condyle, signs of fluid in the joint, false motion of the fragment 
and restriction of function by pain. 

Treatment in each instance consisted of reduction under full anfesthesia 
with replacement of the fragment in its proper position by restoring the axis 
of the leg and pressure on the fragment, as Cotton ^ advises. The legs 
were immobilized in plaster for from four to six weeks. No open reduction 
or nailing of fragments was necessary (few cases require it, according to 
Speed'*), nor were any of the fragments removed. 

Satisfactory progress was noted on these three cases at the time of dis- 
charge. Unfortunate^, none of them could be traced at recall. 

Fracture of external condyle (Fig. 6). — Five fractures of the external 
condyle were found on our records, showing a slightly greater relative fre- 
quency than those of the internal. As in the former group, all these were 
in adults, from twenty-four to fort 5 '^-five years of age. 

All but one were apparently produced by direct violence. Two patients 
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fell on the knees. One struck his knee against a curbstone. One had a 
heavy block of stone fall on the knee. The one in which the nature of the 
trauma was uncertain was struck by an automobile. 

This latter patient had a chip fracture of the epicondyle. Two of the 
others showed longitudinal and two oblique fracture of the condyle, all 
involving the knee-joint. All showed a greater or less degree of upward 
displacement and slight backward tilting of the fragment on X-ray 
examination. 

The iiicture presented by these patients closely resembled that shown by 
those suffering from internal condyle fractures, in so far as disability, pain, 
swelling and fluid in the knee-joint were concerned. The tenderness was 
most marked over the external condyle. In two, a definite genu valgus was 
observed. One patient, in spite of slight displacement of the fragment, had 
been able to walk home folIoAving his injury. 

The chip fracture case required onl)'^ immobilization in plaster for one 
week. One case, with some displacement, left the hospital soon after admis- 
sion and was lost track of. The other one in which displacement was present 
was given skin traction for two weeks. Reduction being unsatisfactory, 
tongs were api)lied and left in place for three and one-half weeks longer — • 
a questionable procedure. Good reduction and union, however, were obtained. 
The two cases showing little or no displacement were merely kept in bed 
for four weeks. This, where the conditions warrant, is an ideal treatment. 
It obviates displacement from weight-bearing during the period of union, 
and, owing to the freedom of the knee, promotes early restoration of func- 
tion. In one of these cases, aspiration of the knee was done without ill effect. 

Both of these cases obtained satisfactory late results, as did tbe chip 
fracture case. The patient with displacement was discharged from the hos- 
pital at ten weeks with good union, no deformity and motion 50 per cent, 
restored. 

Separation of condylar epiphysis (Fig. 7). — Ejjiphyseal separation of 
the femoral condyles, the apparent response of the juvenile to trauma which, 
in the adult, may cause cond)dar or supracondylar fracture, occurred in the 
group here reported five times. All instances occurred in children of five 
to eleven years of age. 

The accident to which these injuries are classically ascribed — severe twist- 
ing of the leg, as when caught in the spokes of a revolving wheel — accounted 
for two of the group. Cotton ° says that this injury is usually caused by 
strong hyperextension, the posterior ligament pulling free the epiphysis. 
Two of these separations were caused by tbe patients being struck by auto- 
mobiles. The fifth was produced by a car running over the leg, fairly 
definite evidence that direct injury may be the cause in some cases. Speed ^ 
verifies this in his observation that a direct blow on the lower thigh or knee 
may be responsible. 

The typical displacement of the distal fragment forward was observed 
in all of these cases but one. In this instance (one of the injuries produced 
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by twisting), the displacement was outward, the diaphysis having torn and 
penetrated the vastus extenius. The patient run over by a' car had some 
lateral as well as anterior displacement. No complicating injuries of moment 
were observed in any of these patients, except one, where paralysis of the 
external popliteal nein^e occurred. 

Shock was not a marked feature of these cases. The injured legs showed 
the characteristic deformity with anterior bowing above the knee and oblitera- 
tion- of the popliteal space. The case with laterally displaced epiphysis 
strongly suggested dislocation b)’- its appearance. In all there was tenderness 
above the knee, but no evidence of fluid in the joint. Motion in the knee- 
joint was not greatly restricted. False motion at the site of injury could be 
elicited in but one instance. The diagnoses, while confirmed by X-ray, Avere 
not especially difficult to differentiate from dislocation, because of the 
unaltered relations of the structures comprising the knee-joint. 

Treatment of these cases presented some difficulties. The usual method 
of reduction, traction upon the leg with the knee bent and manipulation of 
the distal fragment, under anaesthesia, was attempted in all. It was fully 
successful in but two of the fiAi-e injuries. These, folloAving reduction, Avere 
maintained in flexion by plaster dressings. In one of these, subsequent 
straightenings of the knee under ether were necessary to overcome fixed 
flexion. Of the unsuccessful reductions, one slipped, Avhen, at the end of 
four Aveeks, extension Avas permitted, requiring a second manipulation and 
subsequent immobilization in extension. The case with lateral displacement 
could not be reduced by the closed method, and open replacement was 
resorted to. The same Avas true of the fifth case. Here the always dreaded 
infection supervened, producing a septic arthritis of the knee and CA'-entual 
ankylosis. 

The experience in the treatment of the cases of epiphyseal separation 
here recorded, therefore, has led us to consider these injuries Avith some 
trepidation. The reduction is b}^ no means always as simple as it looks, 
and Avhen once achieved may be difficult to maintain. Open reduction, 
possibly with fixation either from the shaft or joint side by nailing, as sug- 
gested by Speed in the difficult cases, seems hazardous. The sling-fulcrum 
maneuvre, successful in one of our cases Avhere manual reduction had failed, 
might prove helpful, or traction with Thomas splint and turnbuckle applied 
at the ankle. One might almost be tempted to tr}"- slower Aveight traction 
Avith a pin Ioav in the tibial head before resorting to operation. We have had 
no experience Avith the latter method. 

The results obtained in the fiA’-e cases here considered Avere hardly 
brilliant. One, as indicated, had a permanently stiff knee. The other 
patient, upon AAdiom open reduction AA’-as done, secured a perfect result. So 
also did the tAvo cases in Avhom successful closed reductions Avere performed 
— one of them in spite of early external popliteal nerA'-e paralysis. The 
remaining patient left the hospital AAuth cast still applied, and no folloAv-up 
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record is availaljlc. Thus three satis factor}'^ results out of five cases is the 
score for this group of epiphyseal separations. 


Summary 



j Number 

A. 0. R. 

Rei 

Early Only 

suit 

Late 

Satis- 

factory 

Unsatis- 

factory 

Satis- 

factory 

Unsatis- 

factory 

Above condyles 

18 

1 

4 

4 

6 

3 

Between condyles 

7 

- 

2 

3 

I 

I 

Internal condyle 

3 

— 

3 


_ 

- 

External condyle 

5 

I 

1 

- 

3 

- 

Separation of epiphysis. . . 

5 

— 

- 

I 

3 

i ^ 

Total ' 

38 ' 

2 

10 

8* 

13 

5 


* Including deaths and amputations. 


The study of this group of fractures about the condyles has demonstrated 
to us certain salient features concerning them. We are reminded afresh of 
the seriousness of this type of injury, not only as regards its menace to 
future usefulness of the limb, but even to the life of the patient. One has 
been impressed with the difficulty which proper reduction and maintenance 
of the fragments entail. Also, it is apparent that, even in each of the several 
classes of fracture here met with, there is no one method applicable to their 
treatment. Certain general principles being accepted, each fracture presents 
a unique problem of its own upon which the surgeon must bring to bear his 
judgment and ingenuity. One cannot but be impressed, too, with the gravity 
of infection in these cases and, because of this danger (particularly where 
the knee-joint is involved), prefer to attempt every available means of secur- 
ing reduction before resorting to operation. The results obtained leave 
much to be desired, and invite, therefore, further investigation of these 
injuries with a view to improvement in their management. 
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FRACTURE OF THE SHAFT OF BOTH BONES OF THE LEG* 

AN ANALYSIS OF 107 CASES 

By Robert H. Kennedy, M.D. 

OF New York, N. Y. 

FROM THE StJRGICAE SERVICE OF THE BEEKMAN STREET HOSPITAL 

Little has been published in the past few years regarding the treatment 
and result in fractures of both bones of the leg, not involving the joints. I 
am offering nothing new in the way of treatment, but wish to bring for 
consideration one hundred fourteen consecutive cases treated by the staff of 
the Beekman Street Hospital during the six-year period from 1924 to 1929, 
inclusive. This hospital is located in the downtown district of New York 
City, which is a section of high buildings, incessant new construction and 
intense traffic congestion. In our ambulance district there is said to be a 
resident population of only thirty thousand people and a working population 
of seven hundred lift}'- thousand. This explains the age and sex groups and 
the type of fracture which appear in this analysis. We have not insisted on 
any one method of treatment, but are partial to traction suspension treatment 
by means of the Steinman pin through the os calcis in cases of overriding. 
There are still many horses present in the district where we work, hence gas 
bacillus infection is prevalent and we do not feel justified in open operation 
as a routine procedure. Also, we believe that traction suspension gives satis- 
factory results, is less dangerous, and causes no particular lengthening of the 
period of the patient’s disability. Many of our cases are compounded and 
such treatment is more rational in these than immediate application 'of plates 
or screws, as is frequently recommended. 

The treatment given the patient immediately after the fracture occurs is 
the all-important one. Our ambulance surgeons are instructed to apply a 
Thomas splint to all these patients where they lie, whether on the street or in 
a building. The clothing is not removed, but cut when necessary for the dress- 
ing of wounds and tentative diagnosis. Traction is obtained by a hitch about 
the ankle. Morphine is administered as a routine. All fractures are emer- 
gency cases about which the idsiting surgeon must be immediately consulted. 
In the emergency room, traction is removed only long enough to determine 
the site to be X-rayed and then is immediately reapplied. Examination for 
crepitus and false point of motion is made only when necessary to determine 
the part to be X-rayed. In compound fractures, tetanus antitoxin is given 
m the emergency room. The presence of shock is decided by the resident 
surgeon, and, if present, its treatment is commenced here. If the patient’s 
condition warrants, he is next taken to the X-ray room for a picture. He 
then goes to the ward, where removal of his clothes is supervised so that 
* Read before the New York Surgical Society, October 22, 1930. 
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manual traction on the extremity will be maintained if the hitch has to be 
loosened. The emergency traction is inspected at least every half hour to 
guard against circulatory embarrassment, and this traction remains on until 
the final treatment has been decided upon, after inspection of the X-rays. 

Compound fractures are thoroughly scrubbed, irrigated and debrided as 
soon as the patient’s condition warrants anajsthesia. Anaesthesia is used for 
practically all manual reductions. Steinman pins are inserted in the ward if 
it is felt that the patient’s condition is such that he should not be removed to 
the operating room. 

To summarize, we find that fracture of the shaft of the long bones is 
frequently a shocking injury. This shock is combated by morphine and care 
against submitting the patient to further movement of the fragments, pain. 
etc. Also, putting the muscles at rest by immediate traction does more to 
facilitate proper reduction than any other single procedure. 

If there seems to be any likelihood that a manual reduction can be obtained 
and maintained, tins is always attempted first. Plaster splints are then ap- 
plied. Circular supports are not allowed in early treatment, but we use pos- 
terior and lateral sugar-tong splints of molded ])laster extending from 
mid-thigh to toes with the knee in slight flexion and the foot at right angles 
and somewhat inverted. The fluoroscope is used during reduction as occasion 
demands. In the markedly oblique fractures or in those in which overriding 
is present after attempted manual reduction, the Steinman pin is inserted 
through the middle of the os calcis. The solid type of pin is used. Fifteen 
pounds of traction are ordinarily applied for a few hours and reduced to ten 
pounds when the proper length has been obtained. Skin traction may be 
etTective in fractures of the upper third, but we have not been satisfied with 
it in the lower two-thirds, as more weight is required than the area of available 
skin will tolerate for pull. Ice tongs in the malleoli have been used in some 
cases, but for some time past we have discarded them as they were prone to 
penetrate too far or to slip. 

Open operation is reserved for those patients in whom satisfactor}”^ re- 
duction cannot be obtained by the above methods or when it is believed that 
there is tissue between the fragments. 

As Gilcreest^ says, every effort should be made toward obtaining the nor- 
mal axis of the leg, i.e., the longitudinal axis of the main fragments of the 
tibia must be parallel, but some lateral displacement ndll not interfere with 
perfect function. A line drawn through the centre of the long axis of the 
shaft of the tibia should also bisect at right angles a line through the horizontal 
axis of the astragalus. 

For purposes of analysis, I have divided these cases into four groups, viz., 
spiral fractures, fractures of the upper third, the middle third, and the lower 
third. 

SPIRAL FRACTURES. — These most commonly involve the tibia in its 
distal half and the fibula in its proximal half. 
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In this group there were twelve male patients and one female patient. 
Seventy-seven per cent, were between thirty and fifty years of age. 

All of these injuries were by indirect torsion violence, except possibly 
in the case of one man who claimed that while he was drunk he was kicked 
in the leg. The typical histories were: “Fell while climbing a ladder and leg 
caught between rungs” ; “Fell ten feet, landing on feet” ; “Leg caught between 
two plates of plow” ; “Caught between gang-plank and hand truck and thrown 
to ground.” 

Eleven were simple and two were compound fractures. The two com- 
pound fractures were apparently compounded from within, i.c., a small punc- 
tured wound was present over a sharp fragment. The wound was irrigated 
but no debridement was done. Four were comminuted fractures, all in the 



Fig. I. — Case No. 6064. Spiral fracture before and after reduction. Treated in plaster splints. 


fibula only. Two were complicated by other injuries which prolonged the 
patients’ stay in the hospital. No. 3921 A was a fracture of the os calcis, 
with operation and post-operative infection. No. 4649 was kept in the hos- 
pital on account of an eye lesion which required enucleation. 

Treatment . — In three patients the position was such that posterior and 
sugar-tong molded plaster splints were applied without any manual reduction. 
In three others manipulation was done without anaesthesia and plaster was 
applied. Four were reduced under general anaesthesia and plaster was 
applied. One had traction by Steinraan pin and two had traction by ice 
tongs as their first treatment. In three of the reductions there was later 
slipping of the fragments, one patient having tongs inserted in the malleoli 
on the third day, one having an open operation with Lane plating on the tenth 
day and one having a Steinman pin inserted through the os calcis on the 
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twentieth clay. That is, out of seven cases in which manual reduction was 
necessary and attempted, three were unsuccessful. The three cases in which 
ice tongs were used were in January, 1927, or before. At present the Stein- 
man pin is being used for such cases. In the three unsuccessful reductions, 
anaesthesia had been used once and none twice. In each case the X-ray showed 
that the fragments had slipped. To summarize, out of ten cases that required 
any manijxilation, six had to have cither traction suspension or open operation. 
It is a question whether simple application of plaster is not a waste of time 
in these cases. 

The ice tongs or pin were removed at periods from twenty-six to fifty-five 
days after injury with an average of thirty-nine days. On removal of ice 
tongs or Steinman pin, adhesive plaster traction suspension was instituted 
in one case, and in the other four, pla.stcr splints were ajjplied. In one patient 
the tongs slij^pcd and were removed on the twentj'-ninth day when it was 
felt that there was sufficient callus to hold the fragments in position. The 
leg was left in suspension without traction and on the forty-first day union 
was clinically firm and the jiatient was allowed uj) in a chair. Definite separa- 
tion of the tibial fragments then appeared and increased progressively so 
that on the fifty-fifth day an open operation was done and fascia was removed 
from between the hone ends. Only fair opposition could be obtained and two 
kangaroo-tendon sutures were placed through the bone. Union was solid 
at twenty-six weeks. I believe this patient suffered from insufficient im- 
mobilization in all the methods of treatment tried. 

In those cases in which tongs or a pin were used, ten pounds’ traction were 
sufficient for those who had this method instituted immediately, and fifteen, 
later reduced to ten, on those on whom it was applied after the first twenty- 
four hours. There was no difficulty about the healing of the wounds in any 
case. There was but one child in this group, nine years old, treated in plaster 
splints. 

We know that all these patients obtained solid union, although we do 
not know the exact time in all. It is often mentioned in the X-ray report 
that callus might have been demonstrated if the leg had not been in plaster 
splints. The presence of callus was not mentioned in one case. It was 
mentioned for the first time as being present in six cases at a period varying 
from twenty-five to ninety-one days with an average of forty-nine days and 
without one long case, forty-one days. On the last X-ray taken while in the 
hospital, it was mentioned that there was no callus present in six cases. These 
varied from twenty-six to seventy-five days with an average of forty days, 
or without the one delayed case an average of thirty-four days. In other 
words, callus seems to appear most commonly in the sixth or seventh week. 
The patient who showed no callus at seventy-five days had solid union at 
ninety days, the false point of motion being only slight at forty-five days. 
On the other hand, the patient showing callus at twenty-five days had to be 
operated upon at fifty-five days and fascia was found between bone fragments. 

The presence of firm union was mentioned in the notes of nine patients. 
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By firm union we mean that considerable effort is necessary to obtain a false 
point of motion in any direction. The time varied from twenty-six to ninety- 
eight days with an average of fifty days. Solid union was mentioned seven 
times, occurring at periods varying from fifty-six to one hundred fifty-four 
days, an average of eighty-four days. One patient was discharged at one 
hundred fifty-four days with a false point of motion still present, even though 
he had shown firm union at fifty-six days. He was treated in plaster splints 
and obtained solid union ultimately. 

The cases on whom skeletal traction was used were the more difficult 
ones. Here the average time for firm union was fifty-nine days and for 
solid union ninety days. This included the unsuccessful case of a patient who 
later had an open operation for removal of fascia from between the frag- 
ments. He had solid union five and one-half months after injury. Omitting 
this case from the summary, solid union was obtained in the patients treated 
only with plaster in an average of seventy-five days and in those with skeletal 
traction in sixty-nine days. At least, there is no evidence that skeletal traction 
prolonged the period of disability. 

In recording our results I have used the Massachusetts General Hospital 
method of rating.- The letters A, E, and F signify anatomic result, economic 
result and functional result, respectively. The figures i, 2, 3 and 4 after each 
letter give the percentage value to. the final estimation, allowing a range 
of twenty-five per cent, for each figure, i.e., i — 25 per cent., 2 — 50 per cent., 
3' — 75 cent., and 4 — 100 per cent. Various factors are concerned in ar- 

riving at each figure. These are fully described in the above reference. The 
economic and functional results are estimated after one year. 

Six had practically perfect anatomical reduction. Five more had slight 
angulation or dishing but would come under the Massachusetts General Hos- 
pital rating of A^. Of the other two, one is A^ and one A“, both F'^. 

No. 4676, A^. — Dishing of 10 per cent, with overriding of less than one- 
half inch after late open operation with insertion of two kangaroo-tendon 
sutures. 

No. 6412, A-. — One-inch shortening. Upper fragment of tibia displaced 
mediall}’-, almost full diameter of bone. Function normal. 

In only three was there appreciable shortening, via., less than three-eighths 
inch, one-half inch, one inch as end-result. The first of these was treated by 
Steinman pin and the last two by tongs, which slipped in each case. 

Of the thirteen patients we have obtained the late result at one year or 
more in five cases. According to the Massachusetts General Hospital rating, 
three of these were A"^, F'^, i.e., the best possible result anatomicall}', 

economically and functionally. One patient had A'*, F'* at one year, but was 
intensely neurotic and would not return to work and must be given E®. The 
last of these five patients had A*"*, E"*, F"*. He had shortening of less than 
one-half inch and an angulation of ten degrees at site of fracture. The only 
datum I have been able to obtain on one other patient is that he returned to 
his accustomed work in five months. 
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Tlie three patients who were A‘‘, E‘‘, F-* were respectively a compound 
fracture treated in plaster splints, an open reduction with Lane plating, and a 
Steinman pin case. The F'* patient was treated by ice tongs with 

a later open reduction for interposed fascia. The A‘‘, E**, F'^ patient was 
treated by Steinman pin and the patient who returned to work at five months 
by ice tongs. 

Rixford''’ believes that spiral fractures should have an open operation. 
He states that results by reduction and fixation or by traction are unsatis- 
factory anatomically and functionally, that non-union is frequent, and that, in 
case of union, irregularity of the bone is the rule with persistence of lateral 
rotation of the leg in the majority of cases and with frequent anterior flexion 
deformity and more or less shortening. This has not been our experience. 
We believe open operation is an acceptable method of treatment in proper 
surroundings and in suitable hands. At Bcekman Street Hospital, where there 
are many dirt}’’ cases and where tiie district is prone to contaminations causing 
gas bacillus infections, the routine use of traction is much safer. We believe 
that our late results compare favorably with results by open operation. 
Neither can we subscribe to the ideas of those who believe that moderate 
shortening can be disregarded as long as the fragments are in the proper axis. 
Traction will overcome this shortening and not add appreciably to the hazards. 
If there is any overriding, it is questionable whether any reduction should 
be attemi)ted before traction is instituted. 

UPPER THIRD. — There were nine patients in this group, seven male 
and two female. None was under fifteen years of age, six were between the 
ages of sixteen and forty, and three were over fifty. 

Six had simple fractures and three compound. Fractures in this area seem 
to be characterized by frequent comminution, as there were seven in this 
series. Three were apparently caused by direct and six by indirect violence, 
but this may not be correct as six were automobile accidents and the patient’s 
story of the mechanism of injury may not have been accurate. All the com- 
pound fractures were by direct violence, i.e., compounded from the outside. 

Three cases were complicated by other injuries, none of which necessitated 
the prolongation of their stay in the hospital. 

No. 5305 had a fracture of the twelfth dorsal vertebra and the second 
lumbar vertebra. 

No. 5991 sustained a dislocation of the shoulder. 

No. 12474 had concussion of the brain. 

Treatment . — In only one patient was an attempt at manual reduction made. 
This was simply a molding of fragments without auEESthesia. Five patients 
had posterior and lateral molded plaster splints applied with satisfactory 
position in all. The Steinman pin through the os calcis was used on three 
patients, in two because of greater ease in dressing severe compound frac- 
tures, and in one, with very marked comminution, in an attempt to improve 
the position of the fragments. This last patient was suffering from cerebro- 
spinal syphilis and became so irrational that he was transferred to Bellevue 
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Hospital on the twenty-fifth day, the traction being removed and the leg 
encased in posterior and lateral molded plaster splints. Of the other two, 
one had a disarticulation through the knee-joint on the fourteenth day for 
gangrene following posterior tibial embolism. The remaining patient had 
the pin in until the seventy-second day, when adhesive plaster traction was 
substituted and continued until the one-hundred-twenty-first day. One patient 
had adhesive plaster traction for thirty-five days and the leg was then placed 
in plaster splints. 

Presence of callus was not mentioned in two cases and one patient had an 

'1 . ■ 



Fig. 2 . — Case No. 10034. Marked comminution of tibia in fracture of 
both bones, upper third. Thirty-five days after injury this shows consider- 
able callus, 

amputation on the fourteenth da3\ In three the X-ray reports mentioned 
that there was no callus present at twenty, twenty-five and fifty days. One 
picture showed a fair amount of callus at eighty days but there had been 
no picture taken since the twentieth day ; another showed considerable callus 
at sixty days, but no picture had been taken since the second da3^ A bo3' 
of sixteen showed considerable callus on the thirty-fifth da3% No conclusion 
as to the average time of callus formation can be drawn from such a small 
series. 
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The time of expected union cannot be determined from this series. Two 
patients had to be transferred to another hospital before sufficient time had 
elapsed for evidence of union. One patient had an amputation on the four- 
teenth day. In one case union is not mentioned, Init the patient was bearing 
weight in plaster splints at fort)'-six days. In four cases union is mentioned 
as fairly firm in twent3^-two, thirty-two, thirtj’--five and one hundred seventeen 
days. Solid union was obtained in forty-five, sixty-three, eighty, ninety, 
and one hundred ninety-six days, respectively. Omitting the delaj^ed case, 
the average period before solid union was seventy days. The patient who 
had solid union in forty-five days was sixteen years old. The delayed case 
presented many complications — a man, aged sixtj'-six, with a severe com- 
pound comminuted fracture requiring extensive debridement of skin and 
muscles. Gas bacillus infection appeared on the fourth day. The area was 
incised widely and tetanus perfringens serum given. The patient was in bad 
condition for ten daj's, slotighhig awa}^ a great deal of tissue. On the six- 
teenth day sugar a])i)eared in the urine and was not gotten completely under 
control for three weeks, Iw which time the wound was covered with clean 
granulations. Uj) to the sixty-third day there was exposed bone in the 
wound. The wound then was covered by granulation and on the sixty-fourth 
day Thiersch grafts were applied to the large open area. All grafts were 
successful. Traction, as said before, was continued up to the one-hundred- 
twenty-first day, when splints were applied and the patient was allowed up 
in a chair. He was discharged from the hospital after seven and one-half 
months, walking with a cane. He had solid union. A small granulating area 
was present with evidently low-grade bone infection beneath. At thirteen 
months two small sequestra came away and the wound promptly healed. At 
fifteen months the patient showed some modification of gait and a slight 
deformity. 

Complications. — Gas bacillus infection, one. 

Amputation for posterior tibial embolus, one. 

Nerve injury, two. 

The patient with fracture of two vertebrae showed nerve injury causing 
loss of power of flexion and extension of foot on the side of the leg fracture, 
hypsesthesia and loss of muscle tendon sense in the toes. At fifteen and 
one-half months he showed slight weakness in dorsiflexion at ankle only. He 
remained in the hospital eight and one-half months. One patient showed 
signs suggesting peroneal nerve injury at four weeks, but was entirely normal 
at discharge on the eighty-second day. 

Psychosis, one. 

Delirium tremens, one. 

Late result. We do not know the final result in the two cases transferred 

to other hospitals. One patient had an amputation. All the others obtained 
solid union. One patient had A-, (nerve injury involving foot) at fifteen 
and one-half months, but E® being still under treatment for two fractured 
vertebrae. 
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No. 5305, A“. — Angulation of thirty degrees at a level two inches below 
knee, so that shaft below is displaced medially. Treated in plaster splints. 

One patient had A'^, at fifteen months but had not returned to work. 
He had been confined to the hospital for seven and one-half months and 
inasmuch as he was sixty-seven years old when last seen and had been a 
laborer he probably did not return to work. The sixteen-year-old boy re- 
turned to his customary work at three months, A^, E^, F‘^. The result after 
one year we do not know in the remaining cases. 



Fig. 3. — Case No. 6398. Compound fracture of both bones, middle third, with 
overriding. In insufficient temporary traction. 

Apparently, one does not need to concern oneself about non-union in frac- 
tures of the upper third, but the incidence of complications is large in our 
senes. Simple immobilization in plaster splints seems satisfactory except 
m complicated cases where traction suspension is valuable. 

I^IIDDLE THIRD.— In this group there were thirty-five patients, of 
wliom thirty-four were male and one female. Their ages were as follows: 
o to 15 years. 3; 16 to 29 years, 12; 30 to 39 years, 7; 40 to 49 years, 5; 
50 to 59 years, 8. 

Twenty-four were simple and eleven were compound fractures. Five were 
apparently compounded from within and six from without. Twenty-two, 
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or almost two-thirds of the group, were comminuted. Twenty-five were 
apparentl}' injuries l)y direct and ten by indirect violence. Eleven were 
caused by automobile accidents, ten by being struck on the leg by a heavy 
object and four by falls from a height. 

Four patients bad other injuries. 

No. 3528 had a fracture of both bones of the upper third of the forearm. 

No. 8098 had a fracture of the shaft of the femur, middle third, com- 
minuted. 

No. 11063 sustained a fracture of the femur, the fifth metatarsal bone, 
tbe middle phalanx of the fifth toe, dislocation of the phalanges of the fifth 
toe and the distal phalanx of the big toe. 



Tic — Case No G39S At tliree weeks nitli tongs in losilion Shows c.alhis commencing on 

tibia 


No. 1 1399 bad a fracture of the shaft of tbe lower third of the ulna. 

The length of stay in the hospital was prolonged by these other injuries 
in two cases, both fractured femurs, but was not atTected in the other two. 

Treatment . — Of the thirty-five patients, nineteen were treated by im- 
mobilization in posterior and lateral molded plaster splints. In eight patients 
an ansesthetic was given and a manual reduction done before the application 
of plaster splints. The fragments slipped in three of these, two of whom 
had tongs inserted in the malleoli on the fourth and sixteenth days, respec- 
tively, and one had a Steinman pin inserted in the os calcis on the ninth day. 

One patient was treated in adhesive plaster traction, but not from choice. 
He had a large wound of the heel which prevented the use of a Steinman pin 

572 


FRACTURES OF LEG 


and close enough to the malleoli so that we did not care to insert tongs. 
He also had a fractured femur on the same side treated by ice tongs. 

In two cases tongs were inserted in the malleoli as the primary treatment. 
In one of these, the tongs were remoA^ed on the thirtieth day when union was 
commencing. In the other they slipped on the sixth day and were reinserted. 
They slipped again on the forty-first day and adhesiAi-e plaster traction was 
substituted. Tongs were also used in two other cases mentioned abor^e, after 
immobilization in plaster had been unsuccessful. In one of these the tongs 
slipped five days after insertion and a Steinman pin through the os calcis 
was substituted. In the other the tongs slipped six days after insertion and 
plaster traction was substituted, followed ten days later by Steinman pin 



Fig. 3B. Case No. 6398. At eiglit weeks in adhesive plaster traction. No overriding, good align- 
ment. Fair callus on tibia. 


because of overriding of fragments. In other words, tongs were inserted five 
times and slipped four times. 

Insertion of a Steinman pin through the os calcis was used as the primary 
treatment in ten cases, after plaster had been unsuccessful in one case and 
after tongs had slipped in two cases, a total of thirteen patients. Fifteen 
pounds’ traction were usually applied in the primary cases and reduced to ten 
in from seven to ten days. In the secondary cases the first weight put on 
varied from twenty to thirt}" pounds. The Steinman pin remained in for 
periods from thirty to ninety-four days with an average of fifty-six days. 
This is longer than is usually advised, but there seems to be little difficulty 
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in the healing of the wounds produced by the pins and change of position 
may occur by removing the pin before union is firm, e.g., overriding, dishing, 
and angulation. On removal of the pin two patients had adhesive plaster 
traction suspension applied and the remainder plaster splints. Traction sus- 
pension was used on three other patients, but they were transferred too 
early to know the value of the treatment. The position was good on transfer. 
Of the sixteen patients treated by traction suspension, nine were simple 
fractures and seven compound. Four patients had an extensive debridement 
done on admission to the hospital. 

Callus . — The presence of callus was not mentioned in five cases. It was 



I 

Fig 4 — Case No. 10145, Fracture of both bones, middle third Reduced and plaster splints applied 
At SIX da>s showed slipping of fragments as abo\c. 

noted in the X-ray report for the first time as being present in twenty-four 
cases at a period varying from sixteen to eighty-six days with an average 
time of thirty-eight days. Omitting the three children, the average time 
that the first appearance of callus is mentioned is forty days. Again omitting 
two cases in which it appeared late, eighty and eighty-six days, the average 
becomes thirty-six days. The earliest appearance of callus in an adult was 
twenty-one days. On the last X-ray report while in hospital it is said that 
no callus was present in six cases. These pictures were taken on the thirty- 
fifth, fifty-sixth, fifty-seventh, eighty-eighth, ninety-fifth and one-hundred- 
fourteenth days. All obtained solid union except the last two. One of these 
I have been unable to locate and the other is the patient mentioned later as 
being still in the Montefiore Hospital at ten months. 

Union . — The time of bony union is not mentioned in ten cases. In fifteen 
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patients it was noted that firm union occurred at periods varying from 
twenty-five to one hundred nine days with an average of fifty-two days. Solid 
union is mentioned on sixteen charts as having occurred at periods varying 
from thirty-eight to two hundred ninety days with an average of ninety-two 
days. This included cases requiring one hundred, one hundred twent}’', one 
hundred thirty-three, one hundred fifty-four and two hundred ninety days, 
respectively, so that the average of the remainder was considerably below 
ninety-two days. The patient whose fracture was solid in thirty-eight days 
was thirteen years old. It is definitely known that solid union was obtained 
in all except four patients. Two of these showed satisfactory callus formation 



Fig. 4A. Case No. 10145. Shows good axis and slight overpulling with traction applied by Stein- 

man pin. 


when discharged less than thirty days after injury. They could not be traced 
but with callus appearing in this short time there seems little doubt that they 
obtained solid union. The third patient. No. 12181, showed no evidence of 
union at one hundred fourteen days and had a posterior angulation of forty 
degrees. He had been treated by Steinman pin. He was aged fifty-two and 
m bad general condition, suffering from generalized arteriosclerosis, auricular 
fibrillation, etc. He was transferred to Montefiore Hospital at four months. 
At ten months it was reported to me that he was still in the hospital, walking 
with a cane with the leg in plaster, and that union was progressing slowly. 
However, I have entered him as non-union. The fourth patient did not 
have union at the ninety-fifth day. I have been unable to locate him and 
he may have non-union. This gives at most 6.5 per cent, non-union. The 
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patient who did not have solid union until two hundred ninety days was a 
compound fracture with osteom3'elitis and sequestration. 

The rating of the anatomical result was not possible in three cases as they 
were transferred to other hospitals before union was obtained. Of the 
remaining thirty-two patients twenty-four were rated A-, seven A^, and 
one has non-union. 



Fig. S. — Case No. 702S. Oblique fracture of both bones with displacement of lower frag- 
ments backward. Reduction and plaster splints. Fragments slipped as shown above. 

Deformity in patients.— 'No. 3528.— One-half-inch shortening, compound fracture, 

treated in plaster splints. 

No. S019. — Apposition 50 per cent, treated in plaster splints. 

No. 8156.— One-half-inch shortening, occurring after Steinman pin was removed on 
thirtieth day and plaster splints applied. 

No. 9047. — Angulation with convexity anteriorly and laterally ; fragment pierced skin 
late following necrosis of skin over it and a low-grade osteomyelitis was set up ; treated 
with Steinman pin. 


576 



FRACTURES OF LEG 


No. 9098. — Angulation of thirty degrees with convexity outward, treated in adhesive 
plaster traction because of large loss of tissue at heel; also had ice tongs in femur for 
fracture of shaft of femur. 

No. 11063. — Apposition 50 per cent.; treated by Steinman pin traction; also had 
ice tongs in femur for fracture of femur same side. 

No. 1 1 172. — Apposition 50 per cent., treated in plaster splints. 

Late results , — The result after one year was obtained in seventeen 
patients. In fourteen this was E^, F-^. In two the economic result is not 
known but functionally they are and F-, respectively. The other patient 
is still in a hospital with non-union. 



Fic. 5 A. — Case No. 7028. Good alignment with traction by Steinman pin. 

No. 6207. — A^, E unknown, F^. — Compound, comminuted fracture with osteom3'^eHtis. 
At twenty-two months still complained of pain in ankle and some limitation of dorsiflexion 
of foot. 

No. 9047. — A^, E unknown, FI — Had an infected htematoma at site of fracture with 
subsequent osteomyelitis. Wound remained open for nine months. Treated bj' Steinman 
pin and had splints on up to four months. Case settled bj" Department of Labor at 
one and one-lialf years giving him 50 per cent, disability on account of defective motion 
of both knee and ankle. I doubt if this is permanent. 

Of the six other patients with result, four had E^, and two could 
not be traced. 

The progress of the patient was complicated in four instances as follows: 

Gas hacilhts infection, one. No. 1923. — Severe compound, comminuted 
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fracture. Debridcd, wound left open, and treated by Carrel-Dakin method 
with leg in plaster splints, dliree days later showed definite gas bacillus infec- 
tion. Leg laid open from two inches below knee to internal malleolus. Given 
four hundred cubic centimetres of telamis perfringens serum intravenously 
in twenty-four hours. !Made a good recovery and was up in wheel chair on 
twenty-ninth day. Result A"*, £■*, F'*. 

Infected Iiccniatoma, one. 

Necrosis of skin over bone tvitli later discharge of superficial hone frag- 
ments, two. 

There were no amputations and no deaths in this group. There were no 
open reductions, except manual reduction at the time of debriding compound 



Fig. sB. — C.nse No. 7028. Position at six weeks. Pin has been rcmo\ed and plaster splints applied. 


fractures. Five patients did not have solid union until after one hundred days 
and must be considered delayed union, i.c., 14 per cent. 

LOWER THIRD. — In this group there were fifty patients of whom 
forty-four were male and six female. Their ages were as follows: o to 15 
years, li ; 16 to 29 years, ii ; 30 to 39 years, 9; 40 to 49 years, 8; 50 to 59 
years, 8; 60 to 69 years, 2; 70 to 79 years, 1. Thirty-nine were simple and 
eleven were compound fractures. Four were apparently compounded from 
within and seven from without. Twenty-seven, or over half, were com- 
minuted. Thirty-three were apparently injuries by direct violence. Twenty- 
two were from automobile accidents. Ten patients had other injuries, but 
none of these lengthened their stay in the hospital. These were as follows : 
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Case No. 2506. — Fracture of four metatarsals and two toes. 

Case No. 3778. — Fracture of upper third of shaft of humerus. 

Case No. 4605.— Fracture through external condyle of femur. 

Case No. 4672. — Fracture of greater tuberosity of humerus. 

Case No. 6895. — Fracture of base of fifth metatarsal. 

Case No. 8167. — Dislocation of shoulder. 

Case No. 9248. — Fracture of all metatarsals. 

Case No. 9908. — Fracture of internal malleolus. 

Case No. 10897. — Fracture of radius and ulna, middle third. 

Case No. 12593. — ^Dislocation of foot. 

Treatment— Oi the fifty patients, thirty-six were treated primarily by 
immobilization in posterior and lateral molded plaster splints. In fourteen 
of these an anaesthetic was given and a manual reduction done before the 
application of splints. In the remainder no anaesthetic was given because only 
slight or no manipulation was necessary. Two of these reductions were done 
under the fluoroscope. This primary treatment was unsuccessful in seven 
patients. Two of these were satisfactorily reduced by a second manipulation 
under general anaesthesia with application of plaster splints. The remaining 
five had traction-suspension treatment by means of Steinman pin through the 
os calcis. 

Thirteen patients had a Steinman pin inserted as their primary treatment, 
i.e., the Steinman pin was used altogether eighteen times. Fifteen pounds’ 
traction were usually employed in the primary cases, later reduced to ten, and 
twenty to thirty pounds employed in the secondary cases. The Steinman 
pin broke in one case on the thirty-fourth day and was removed. In another 
case it was removed before the patient’s transfer to Bellevue Hospital on the 
sixteenth day. One patient died after seventy-two hours and another had 
an amputation on the twenty-fifth day. In the remaining cases it was left 
in for periods from twenty-seven to seventy-seven days, with an average 
of forty-three days. Omitting the probable non-union case mentioned later, 
m whom the pin was left for seventy-seven days, the average duration of 
this treatment was forty days. On removing the pin, one patient had ad- 
hesive plaster traction suspension for a time and the remainder were placed 
in plaster splints. Of the eighteen patients treated by traction suspension ten 
were simple and eight compound fractures. 

In all patients the wounds at the site of the Steinman pin healed promptly. 
In two cases, however, abscesses developed later. 

Case No. 2954. — ■Wounds healed promptly and never reopened. Four and a half j-ears 
later he was admitted to the hospital with an abscess on the external aspect of the 
heel deep to the scar of the pin Avound. This was incised and found to lead down to 
bare, rough bone. It was drained, healed promptly and he has had no further disturbance 
for the past year. 

Case No. 11894. — The pin broke during treatment and was removed. Wounds healed 
promptly. Six months later he was readmitted to the hospital on account of persistent 
pain in the heel. Radiograph showed a small piece of metal lying in the centre of the 
os calcis surrounded by an abscess two centimetres in diameter. This was opened, metal 
removed and drained. The wound healed promptly and has given no more trouble for 
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the past six months. Tlie pin used in this case was of the screw type, which we do not 
believe is advisable. 

One patient had an open reduction on the fifth day with the application 
of a vaJiadium steel plate and immobilization in plaster splints. Seven patients 



Fig 6 — Case No 9908 Comminuted fracture of both bones, lower third. 
Lower views show position on admission Upper views show position at forty 
dajs aftei traction has been remo\ed and callus has begun to form. 


with compound fractures had a debridement done on the day of admission and 
in five of these a manual reduction was done with the bones visible in the 
depth of the wound. Of these, splints Avere applied afterwards in three cases 
and a Steinman pin used in two. 
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In three cases the Delbet splint was applied late for weight bearing. It 
was not used as a primary treatment. 

Callus . — The first appearance of callus is mentioned in the X-ray report 
in nine cases at periods varying from twenty to seventy-three days, with an 
average time of thirty-nine days. Omitting two children of ten and eleven 
years who showed callus in twenty-eight and thirty days respectively, the 
average time for noting first appearance of callus was fort3^-two days. The 
earliest appearance of callus in an adult was twenty days. On the last X-ray 
report while in hospital it is mentioned that no callus was present in twelve 
cases. These pictures were taken on the twenty-seventh, twenty-seventh, 
thirtieth, thirty-second, thirty-fifth, thirty-sixth, thirty-ninth, forty-third, 
forty-fifth, forty-seventh, sixty-ninth and ninety-first day. In the first seven 


d 

i 




Fig. 6A. — Case No. 9908. Shows position of fragments maintained in tracton by Steiimian 

pm. No overriding. Good axis. 

one would hardly expect to see callus judging from the average time men- 
tioned above. Of the other five we know that three obtained solid union. 
The patient who showed no callus at forty-five days I have been unable to 
locate. The patient who showed no callus at ninety-one days still had a false 
point of motion at fifteen months. Operation AA'as advised from three months 
on because of the delay in union but the patient persistently refused. I 
believe he has periosteum or fascia between a portion of the fragments. 

Union .- — Three patients died, two had amputations and nine could not be 
traced. In all of these nine, the condition was such when last seen that one 
would expect good union. Of the remaining thirty-six, it is definitely known 
that thirty-five obtained solid union, or 97 per cent. The one remaining 
patient was discussed above under “callus” and had non-union when last seen 
at fifteen months. As regards the time of union, it is entered on the charts 
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that eighteen patients sliowed firm union at periods varying from twenty- 
eight to seventy-four days, an average of forty-nine days. Solid union is 
mentioned on seventeen charts as having occurred at periods varying from 
thirty-two to eighty-six days, with an average of fifty-seven days. The 
patient showing solid union at thirty-two days was seven years old. A man 
of twenty-three had solid union at thirty-six days and one of fifty-five at 
thirty-seven days. 

Complications. 

Deatlis, 3. 

Case No. 2718. — Simple fracture of tibia and fibula at junction of middle and lower 
thirds witli forward and inward displacement of lower fragments. Condition satisfactory 
before ana;sthetic, not being in much shock. Heart and lungs negative. Ether anesthesia 
lasting twenty minutes. Under fluoroscopc the fragments were brought into alignment 
with slight traction and manipulation. Two lateral molded plaster splints were applied. 
The patient vomited as he came out of the anesthetic. He had reacted completely one 
hour after administration. Three and one-half hours after manipulation he became 
cyanotic with considerable respiratory distress, slight cough and bloody expectoration. 
Died two hours later, apparently of pulmonary embolism. Autopsy not obtained. 

Case No. 6954. — Severe compound fracture of both bones of the leg, lower third. 
Under gas-oxj-gcn-cther anesthesia wound debrided and Steinman pin inserted in os calcis. 
Forty-eight hours later developed delirium tremens. At this time also there was sugges- 
tion of gas at upper end of wound. Given sixty cubic centimetres of tetanus perfringens 
scrum. Delirium continued and patient died seventy-two hours after injury. We be- 
lieved his death was due to delirium tremens and not to gas bacillus infection per sc. 
No autopsy. 

Case No. 12593. — A man of seventy in poor general condition sustained a simple 
fracture of both bones of the leg in the lower third, a fracture of the lower extremity 
of the tibia and a dislocation of the foot. Reduction was attempted without anjestliesia on 
the first and fourth days, but the fragments slipped each time. On the eighth day a third 
attempt was made under spinal auc'csthcsia. The circulation was poor and blebs de- 
veloped. On the thirteenth day a streptococcus infection of the skin was noted. It was 
decided that his general condition did not warrant serum therapy. He died on the 
fifteenth day apparently of sepsis. No autopsy obtained. 

Gas bacillus injection, three. 

Case No. 2954. — Severe compound comminuted fracture of both bones at the junction 
of the middle and lower third. Debridement, manual reduction, closure of wound. Gas 
bacillus infection evident within twentj'-four hours. Opened widely and given four hun- 
dred cubic centimetres of tetanus perfringens scrum intravenously in one-hundred-centi- 
metre doses. Had a prolonged but excellent recovery. 

Case No. 6954. — See above under “Death.” 

Case No. 9462.— Severe compound fracture of both bones of leg, lower third. 
Debridement, manual reduction, Steinman pin, wound left open. On the third day showed 
evidence of gas infection. Leg was opened widely and the patient was given tetanus 
perfringens serum. Gas infection was controlled within forty-eight hours, but a colon 
bacillus infection persisted requiring repeated incisions. The process continued to extend 
and a disarticulation through the knee-joint- was done on the twenty-fifth day. ^ Later, 
after the wound had cleaned up, an amputation was done through the lower thigh and 
patient made a good recovery. ■ ■ • • 

Amputations, two. 

Case No. 2506.— A man of sixty-five with markedly sclerotic blood-vessels sustained 
a simple comminuted fracture of both bones of the leg in the lower third, a fracture 
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of four metatarsals and of two toes. He developed many blebs after the first reduction. 
This was unsatisfactory and a second reduction was attempted at which some of the 
blebs were broken. He developed many large ulcers of the foot and ankle so that an 
amputation was done through the middle of the leg on the twenty-second day. He made 
a good recovery. 

Casv. Ko. 9462. — See above under “gas bacillus Infection.” 

Osteomyelitis, one. 

One patient with a compound fracture developed an abscess with a superficial 
osteomyelitis, which healed in a brief period spontaneously. 

In this series the fractures of the lower third of tibia and fibula presented 
complications more frequently and of greater severity than in the other groups. 

The rating of the anatomical result was not possible in six cases as they 
were transferred before union was obtained. Three others died and two 
amputations were performed. Rating was therefore possible in thirty-nine 
cases. Of these thirty-one were and eight A®. 

Deformity in A“ patients. — Case No. 6130 A“. — Fifteen degrees’ angulation outward 
at site of fracture. 

Case No. 6895 A”. — Badly comminuted and shows considerable thickening imme- 
diately above ankle-joint, axis normal. 

Case No. 7279 A“. — Lower fragment of tibia displaced outward and forward, sixteen 
years of age. 

Case No. 8x67 A®. — Moderate prouatlovx of foot on weight-bearing. 

Case No. 8816 A®. — Fifteen degrees’ augulation and one-fourth-inch forward dis- 
placement of lower fragment in patient thirteen j'cars of age. 

Case No. 1077s A''. — Some visible deformity with slight dishing. 

Case No. 10897 A“. — Slight abduction of lower fragments of both bones; slight 
pronation of foot. 

Case No. 12701 A®. — Oblique fracture with one-half-inch shortening. 

Four of these A® patients were treated by traction and four by plaster splints. 

Late result . — The result after one year was obtained in eighteen patients. 
In fifteen this was E'^, F'^. In two of the remaining three it was E'*, and 
in the other F^, but the economic result is not known as compensation had 
not been settled and the patient had not returned to work. 

Case No. 6895 A®, F®. — Has not returned to work at one year. Has about one- 
half normal range of motion at ankle-joint. 

Case No. 10775 A®, F®. — At one year still complained of discomfort in ankle 

region and at site of fracture, increased by weight bearing. Had been at usual work 
several months. 

Case No. 11860 A*, E‘, F®. — ^kloderate loss In mobility at ankle-joint in all directions. 

In addition, there is one patient with non-union. Two of the A® patients 
are mentioned above. Two others could not be traced. The remaining four 
with A® result all had E^, F'^, 

In addition to the above groups of patients there were seven admitted to 
the hospital who had fractures of the shaft of both bones of the leg. This 
injury was only an incident among multiple severe injuries and all died of 
shock within twenty-four hours. Four were automobile accidents. In all the 
only treatment instituted was immobilization and the routine for shock. They 
are not included in the detailed report. 
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The patients in all these groups have had heat and massage, which are 
commenced as early as it is practical. If the leg is in splints, the lateral 
splint is removed by the third or fourth day and this treatment is given daily, 
unless it is believed that the danger of slipping is too great. Active motion at 
the ankle-joint is encouraged early. If a simple fracture is in traction, heat 
and massage are begun about the same time as in plaster. In compound 
fractures the time depends on the condition of the wound. Passive motion is 
reserved until such time as union is fairly firm, believing that otherwise the 
operator may do damage. However, much can be accomplished by getting 
the early cooperation of the patient in active motion. Eleven of the earlier 
patients in this group received diathermy. It was stopped because not only 
did we fail to find it of value, but in several cases we felt definitely that callus 
was absorbed during its use and the time of healing prolonged. 

In these patients we have used various chemical aids in treatment, vie., 
calcium chloride, calcium with phosphates, thyroid extract, parathyroid 
extract, irradiated ergostcrol and cod-liver oil. This has been done from the 
day of admission on series of cases and it has also been used on definitely 
delayed cases. We have no evidence that an}' one of these is of the slightest 
value, either in normal or delayed healing, ^^^e still use cod-liver oil in most 
of these cases, believing that there may be some nutritious effect for the 
patient confined to bed for a prolonged period. All the other chemical aids 
have been discarded. 

SUMMARY 

1. This is an analysis of 107 patients with fractures of both bones of the 
leg, not involving the joints, of the following types: (0) Spiral, thirteen; 
(b) upper third, nine; (c) middle third, thirty-five; (d) lower third, fifty. 

2. The age grouping was as follows: o to 15 years, fifteen ; 16 to 29 years, 
twenty-seven ; 30 to 39 years, twenty-two ; 40 to 49 years, twenty ; 50 to 59 
years, seventeen ; 60 to 69 years, five ; 70 to 79 years, one. About two-thirds 
of the patients were between the ages of sixteen and fifty. 

3. There were ninety-seven males and ten females. 

4. Sixty-two fractures appear to have been sustained by direct and forty- 
five by indirect violence. Thirty-nine patients were injured in automo- 
bile accidents. 

5. Eighty were simple and twenty-seven compound fractures. Sixty were 
comminuted fractures. 

Treatment. — Primary. — Plaster-of-paris splints, seventy; traction by 
Steinman pin through os calcis, thirty; traction by ice tongs, four; traction 
by adhesive plaster, two; open operation (Lane plate), one. 

The position of the fragments in plaster was unsatisfactory eleven times 
and in two cases treated by ice tongs, which slipped. 

Secondary, i.e., primary was unsatisfactory, fourteen— Traction by Stein- 
man pin, seven ; traction by ice tongs, four (one reinserted) ; traction by 
adhesive plaster, one; open operation (Lane plate), one; open operation 
for interposition (kangaroo-tendon sutures), one. 
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The ice tongs slipped in three of these cases. The Steinman pin was sub- 
stituted in two and adhesive plaster in one. 

Traction suspension was used in some form on forty-six patients. The 
Steinman pin was used during treatment thirty-nine times. Ice tongs were 
used eight times and were unsuccessful five times. Open operation with 
Lane plating was done twice, and with kangaroo-tendon sutures once. 

When the treatment was completed, the average time for retaining the 
Steinman pin or ice tongs was forty-eight days. All pin and tong wounds 
healed promptly, but there were two late abscesses. 

7. Of the entire series, callus was first noted in the X-ray in forty cases 
as appearing in an average time of forty days. The average period before 
solid union was obtained was : Spiral, eighty-four days ; upper third, ninety- 
five days; middle third, ninety-two days; lower third, fifty-seven days. 

Among the twenty-seven compound fractures there were five gas bacillus 
infections. All had wide incisions and tetanus perfringens serum. Three 
made excellent recoveries. In one patient the gas bacillus infection was 
readily controlled but he had a late amputation because of continual pocketing 
and spreading of pus, apparently chiefly of the colon group. One died on the 
third day, apparently of delirium tremens. 

9. Results. — Death, three; amputation, three; cases transferred to other 
institutions too early to be certain of result — position in all such as to expect 
solid union, eleven ; cases discharged from hospital too early for union to be 
solid, and could not be traced — no reason to expect delayed union in any, five ; 
known solid union, eighty-two; known non-union, two; probable non-union, 
which cannot be traced, one. 

10. Those patients on whom hospital treatment was completed actually 
remained in the hospital for an average period of sixty-six days, 

11. Rating. — Forty-two were rated according to the Massachusetts Gen- 
eral Hospital rating after one year as follows: A"*, E'^, F'*, twenty-five; 
A^ F 3 , one; A^ E^, F\ two; AL E^, F^, one; A^, E\ F\ nine; 
A 3 , E^ F 3 , one; A^, E", F^, one; A^, EL FL one; AL EL F^, one. 

The E® cases were those whose compensation had not been settled when 
last heard of and had not attempted to return to work. 

In addition there were thirty-six patients with an A^ result and four with 
an A® result whose economic and functional results are not known. 

Averaging the time before returning to work in New York City does not 
give a correct picture of the duration of disability. Most of these patients 
are covered by the compensation laws and do not return to work until their 
cases have been settled. For various reasons this is often delayed long after a 
man is fit for work. Particularly is this true because there is no arrangement 
for part time or light duty, but a man must return to full time on his old 
job or be given a per cent, of permanent disability. This permanent disability 
frequently improves rapidly after compensation is settled. 

We cannot insist too strongly that fractures deserve thorough treatment 
and that better results can be obtained on services where special interest is 
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shown in them. There is no single method applicable to all types in all places. 
We have presented one group of fractures in which the more complicated 
cases have been treated largely by methods of traction suspension. We do 
not believe this method is any easier or requires any less training than open 
reduction. We do believe that traction is less dangerous to the patient than 
an open operation if he is to he treated by a surgeon who only occasionally 
sees a major fracture. 

Further, traction is important as a method of treatment because it gets 
us into the habit of expecting bones to unite without overriding and in the 
proper axis. Union is a most necessary factor, but the number of cases of 
malunion can be considerably diminisbed by the proper application of the 
methods of traction. Several clinics believe in early weight bearing and have 
their patients return to industry wearing splints. We cannot do that usually 
in New York as a man does not return to industry until his compensation 
case is closed. We believe in early motion and late weight bearing, i.e., after 
union is solid. 

Theoretically, traction exerted on the lower end of the tibia is preferable 
to that brought through the ankle-joint. Practically, we have not been satis- 
fied with ice tongs in the malleoli and have given this up in favor of the 
Steinman pin through the os calcis. We have not seen loss of function nor 
instability of the ankle-joint which we felt could in any way be attributed to 
the prolonged pull through the ligaments of the ankle-joint. 

For the type of patient we have in the district where we work, we believe 
that in fractures of the shaft of both bones of the leg, traction suspension in 
complicated cases offers the best chance of a good result in a reasonable time. 
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THE COMPARATIVE VALUE OF METAPHEN IN ALCOHOL- 
ACETONE-AQUEOUS SOLUTIONS IN THE PRE-OPER- 
ATIVE DISINFECTION OF THE SKIN 

By Winfield W. Scott, M.D., and Konrad E. Birkhaug, M.D. 

OF Rochester, N. Y. 

FROM THE TJROLOGICAI. CLINIC ANd'tHE DEPARTMENT OF'bACTERIOLOGY OF THE DNIVEBSITY OF ROCHESTER 

Perhaps in no branch of surgical technic has there been a greater diversity 
of opinion than in that of pre-operative skin disinfection. The existence of 
this difference of opinion has been indicated by the colorful array of pre- 
operative skin disinfectants in daily use in the larger surgical clinics through- 
out this country. The reason behind this confusion has been that up to the 
present moment no chemical nor combination of chemicals has possessed the 
varied and exacting properties required of the ideal pre-operative skin 
disinfectant. 

In addition to possessing high bactericidal action as well as deep penetra- 
bility, the ideal skin disinfectant must meet certain other definite requirements 
before it is worthy of consideration in pre-operative skin sterilization. It 
must not cause pain at the time of application, nor dermatitis subsequently. 
The method of application must be simple and the drying time should be so 
regulated that sterilization and penetration can be accomplished with a mini- 
mum loss of time. It must be capable of dissolving the skin debris, consisting 
of glandular secretions and excretions, degenerative cellular products, and dirt 
in which bacteria are so frequently found. Within the microscopic crevices 
of the skin are very tiny air bubbles which must be decomposed and removed 
by the disinfecting solution before satisfactory penetration and sterilization 
can be accomplished. As a protection against any retardation of the process 
of wound healing following its use, the preparation must be of relatively 
low toxicity to normal tissue and also should not precipitate in the presence 
of blood serum. Lastly, the ideal skin disinfectant should have a sufficiently 
high color in order to remove any doubt concerning the extent of the field 
prepared for operation. 

Although the iodine-alcohol technic of skin disinfection fails in many 
respects to meet the requirements mentioned above, it has been in more 
or less general use since its introduction by GrossiclA in 1908. It has been 
well known that some individuals, especially those suffering from hyper- 
thyroidism, have a marked idiosyncrasy to iodine, and that in these cases 
annoying skin irritation has sometimes resulted from its use. The drug also 
has tended to concentrate along the margins of the field and unless special 
care was exercised in removing these marginal accumulations, skin liurns 
occurred. The removal of the iodine with alcohol before the patient was 
draped and the skin incision was made possessed two objectionable features. 
In the first place, such a method was quite time-consuming, and, secondly, the 
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extent of the field j^repared for ojieration was ill-defined following the re- 
moval of the compound. It has been claimed by some investigators, among 
these O Connor- and Ma3dard,‘'’ that iodine used in the peritoneal cavity results 
in the development of severe post-operative adhesions. When tincture of 
iodine was mixed with blood serum, precipitation always occurred with 
subsequent loss of bactericidal power. 

The 5 per cent, alcoholic solution of picric acid has not been generally 
accepted as a pre-operative skin disinfectant for a number of reasons. Oc- 
casionally, severe skin irritation has occurred following its use. The tendency 
to crystallize and the slow drying time have also been objectionable features. 
The picric acid solution not only stained the operating-room sheets and towels 
at the time of operation, but also discolored the patient’s clothing, bedding, 
etc., for a period of several days following its use. Furthermore, linen that 
had been saturated with picric acid solution and then allowed to dry was 
inflammable, a fact that had ahvays to be remembered when the use of the 
cautery or diatheriity was contemplated. 

Neutral acriflavine has not lent itself to pre-operative skin disinfection for 
a number of reasons. As shown by Browning and colleagues,^ Grabam- 
Smith,” and others, this compound possessed a very slow killing rate and a 
high inhibitory power. Dakin and DunhanF' have shown that a i to looo 
dilution of acriflavine required more than six hours to kill staphylococcus 
aureus in blood scrum, muscle extract, or in defibrinated blood. Young and 
his co-workers" have shown that a solution of i to 200 of neutral acriflavine 
suspended in 50 per cent, dog scrum failed to kill bacillus coli in one hour. 
A 5 per cent, solution of neutral acriflavine dissolved in 50 per cent, alcohol 
and 10 per cent, acetone, as advocated by Tinker and Sutton,® had to be used 
in fresh preparations if its maximum efficiency as a skin disinfectant was 
desired. The lack of stability plus its relatively high cost have tended to 
decrease its popularity as a pre-operative skin disinfectant even if in other 
respects it had met the requirements of the ideal preparation. 

Because of its tendency to cause smarting and burning of the skin at the 
time of its application, “Kalmerid,” a i per cent, solution of potassium 
mercuric iodide in 80 per cent, acetone, has decreased in its popularity with 
the increasing use of local anaesthesia in surgery. Cases of marked dermatitis 
have occasionally been observed in urology following the use of “Kalmerid” 
on the external genitalia. Furthermore, when this solution was mixed with 
blood serum, precipitation occurred rapidly, resulting in a marked loss of 
bactericidal power. 

The search for a pre-operative skin disinfectant which could be used 
upon the delicate epidermis of the external genitalia without fear of discom- 
fort at the time of application or subsequent dermatitis, resulted in the intro- 
duction of an alcohol-acetone-aqueous ■solution of mercurochrome by Scott 
and Hill.® This preparation was made by dissolving two grams of crystalline 
mercurochrome in thirty-five cubic centimetres of distilled water, and then 
adding, while stirring, fifty-five cubic centimetres of 95 per cent, alcohol and 
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ten cubic centimetres of acetone. The persistence of the stain in the operating 
room, on linen, clothing, etc., has been the most common objection to the 
use of this preparation. 

Realizing that any further progress in the development of the ideal skin 
disinfectant depended upon the introduction of a chemical possessing more 
nearly the bactericidal and other properties required of such a preparation, 
we were finally apprised of the literature on metaphen. Provided the claims 
made for this germicide could be substantiated, it seemed to us that metaphen 
would be very suitable for our purposes. At first we experimented with 
the I to 500 alkaline-aqueous solution of metaphen and shortly concluded that 
it possessed no value in skin sterilization. Because of its enormous antiseptic 
powers against the commonly encountered microorganisms when tested against 
these ill vitro, we were led to believe that the compound might become useful 
as a pre-operative skin disinfectant if we were able to obtain the crystalline 
form for the preparation of higher concentrations in alcohol and acetone. 
More than a year ago, therefore, we informed Doctor Raiziss, of the Derma- 
tological Research Laboratories, of our hopes and requested his cooperation. 
He very generously sent us twenty grams of the crystalline compound. It 
seemed essential at first to evaluate the disinfectant and antiseptic properties 
of metaphen in vitro in comparison with other commonly used chemicals 
before we attempted a study of its disinfecting capacity on the skin. 

This preparatory study, by one of us,^® necessitated an extensive investi- 
gation of the disinfecting and antiseptic potency of bichloride of mercury, 
hexylresorcinol, the aqueous and alcohol-acetone solutions of mercurochrome, 
tincture of iodine and phenol, against staphylococcus aureus, streptococcus 
hsemolyticus, gonococcus, bacillus anthracis, bacillus coli and bacillus subtilis. 
These studies showed that in vitro metaphen possessed unusual disinfecting 
and antiseptic powers far in excess of bichloride of mercury, hexylresorcinol, 
mercurochrome, tincture of iodine and phenol. It was also demonstrated 
that metaphen had a low toxicity when injected intravenously in rabbits and 
that it failed to precipitate out serum proteins in dilutions as low as i to 200 
and that it exerted no deleterious effect on surgical instruments or rubber. 
Because of these superior qualities we proceeded with our study of metaphen 
as a pre-operative skin disinfectant. 

During this study, the article of Raiziss, Severac and Moetsch^^ ap- 
peared on metaphen as a skin disinfectant. The demerits of this study have 
been adequately discussed by Leonard^- and White and Hill.^^ Unfortunately, 
the latter authors failed to carry the coircentration of metaphen higher than 
a I to 500 dilution and erroneously concluded that the compound was unsuit- 
able as a skin disinfectant. 

Following a large scries of discouraging results with various higher dilu- 
tions of both the aqueous and the alcohol-acetone-aqueous solutions of meta- 
pben, we finally arrived at a formula which fulfilled our requirements. It 
has. of course, been commonplace knowledge that the efficiency of a disin- 
fectant !)i vitro tests has ]>een a far cry from that actually observed in carefully 
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conducted and controlled in vivo experiments. It was, therefore, no par- 
ticular surprise to us to discover that, although the phenol coefficient of 
metaphen was 1,500 for staphylococcus aureus and 250 for bacillus coli when 
studied in the test tube, we were compelled to come down to an alcohol- 
acetone-aqueous solution of metaphen containing 0.5 per cent, (i to 200 
dilution) of the compound before it exercised its optimum efficiency as a 
pre-operative skin disinfectant. Since the 7 per cent, solution of tincture 
of iodine and the alcohol-acetone-aqueous 2 per cent, solution of mercuro- 
chrome have been disinfectants of choice in leading surgical clinics today, 
the following comparative study was made with these two pre-operative skin 
disinfectants together with the alcohol-acetone-aqueous 0.5 per cent, solution 
of metaphen and a control solution containing the alcohol-acetone-aqueous 
base for both mercurial compounds employed. With these disinfectants, the 
first part of our study was performed on infected rabbit’s skin and the 
last part on the unwashed human skin. 

EXPERIMENTAL 

Microorganisms employed . — The study of disinfection on the rabbit’s skin 
was performed with the following organisms commonly encountered in clinical 
conditions; r;/T., staphylococcus aureus, streptococcus hsemolyticus, bacillus 
coli and the spore-bearing organism, bacillus subtilis. The strains of these 
microorganisms were the same as those made use of in our previous in vitro 
study.^° The ease with which these microorganisms were recognizable mor- 
phologically and culturally rendered them particularly useful in tracing the 
results of incomplete disinfection back to the original strain employed in 
the study. The presence of spores in bacillus subtilis was daily ascertained 
by staining these organisms by Dorner’s method with carbol fuchsin and a 
saturated solution of aqueous nigrosine. 

Chemicals employed. — (i) Metaphen . — The alcohol-acetone-aqueous 0.5* 
per cent, solution of metaphen was prepared by dissolving 0.5 gram of crys- 
talline metaphen (4, nitro-5-hydroxy-mcrcuri-ortho cresol, C2H0 :CH30N02. 
Hg.) in a mixture of 50 cubic centimetres of 95 per cent, alcohol and 10 
cubic centimetres acetone. To the completely dissolved mercurial compound 
was added slowly, and while stirring, a mixture containing 39 cubic centi- 
metres of distilled water and i cubic centimetre of a i per cent, aqueous 
solution of eosin. This pinkish, opalescent solution remained stable in cork- 
stoppered amber-colored bottles for about four weeks when the mercurial 
compound slowly began to settle on the bottom. The drying period on rabbit 
and human skin was about three minutes. No discomfort was experienced 
on the intact skin of the abdomen, perineum and genitalia. The coloring 
was delicately pink and the painted area was quite visible. Because of its 
low surface tension the solution Avas easily and evenly spread over the skin 
surface. Linen and clothing soaked in the metaphen solution were readily 
cleaned with ordinary soap and water. This solution remained harmless to 

* See Addendum on page 596. 
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metallic instruments and rubber. When 0,7 cubic centimetres of the solution 
was mixed thoroughly with i cubic centimetre of human serum, precipitation 
did not occur. The precipitation which did occur at higher concentration 
was due to the lack of solubility of the mercurial compound in water, rather 
than to a combination between the constituents of the blood serum and the 
mercury. Repeated local applications on the skin failed to produce destruction 
of the surface epithelium. 

(2) Tincture of iodine. — The 7 per cent, tincture of iodine alcoholic solu- 
tion was prepared according to the U.S.P. formula, 100 cubic centimetres 
containing 7 grams iodine and 5 grams potassium iodide dissolved in i cubic 
centimetre of distilled water and mixed with 95 per cent, alcohol. 

(3) Alcohol-acetonc-aqueous 2 per cent, mercurochrome. — This was pre- 
pared according to the formula by Scott and HilP and described previously. 

(4) Alcohol-acctone-aqucous solution. — This control solution was pre- 
pared by mixing 50 cubic centimetres of 95 per cent, alcohol, 10 cubic centi- 
metres acetone, 39 cubic centimetres distilled water and i cubic centimetre 
of a I per cent, aqueous solution of eosin (the solvent for mercurochrome 
and metaphen). 

Technical procedure in rabbit-skin disinfection. — The normal and adult 
rabbit was strapped down on the dog operating table. The abdomen was 
completely depilated by applying to the moistened hair a semi-liquid mixture 
containing one part of barium sulphide and two parts of flour. After depila- 
tion was completed, care was taken to remove the chemical thoroughly by 
allowing lukewarm water to run over the skin, Uusally an area measuring 
fifteen by twenty-five centimetres was prepared and this was subsequently 
marked otf by a red wax pencil into sixty small squares, each measuring 
about twenty-five square millimetres. The centre of each square was heavily 
infected with an undiluted eighteen-hour broth culture of one of the strains 
of microorganisms employed, and allowed to dry. The actual position of 
the culture was readily visible upon drying owing to its glistening surface. 
To each area the disinfectant solution was applied by means of an absorbent 
cotton swab. A contact of exactly three minutes was allowed between the 
application of the disinfectant and the removal of the culture from the centre 
of the treated area. The culture was obtained by the following technic; Two 
wooden applicator cotton swabs (165 by 2 millimetres), previously sterilized 
in cotton-plugged test tubes (125 by 15 millimetres) for one hour at 156° C,, 
were slightly moistened at their extreme tips in i cubic centimetre of sterile 
broth. The swabs were vigorously rubbed against the centre of the treated 
area and then with a twirling motion of the fingers the culture was removed. 
Under strict aseptic conditions the swabs were immediately immersed in 
100 cubic centimetres of Douglas’ broth contained in a 250 cubic centimetre 
Erlenmeyer flask. After incubation for forty-eight hours at 37° C., the 
results of skin sterilization were read. This technic was observed with all 
the disinfectants employed. The areas not treated with an}^ disinfectant 
served for control purposes. During the course of this study we were con- 
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stantl}' watching for tlie occurrence of self-disinfection of the skin as recorded 
by Arnold and his co-workers,’’’ a phenomenon not observed by us on the 
infected rabbit’s skin or the unwashed human skin of the upper and inner 
surfaces of the thigh. Our control material always showed bacterial growth 
after forty-eight hours’ incubation at 37° C.. in either Douglas’ broth or the 
ordinary meat extract broth (pH. 7.6). \\c were also anxious to guard 

against the transfer to the culture flasks of sufficient disinfectant on the 
moistened cotton swab, which, in itself, would produce sterilization. With 
this in mind we inoculated every flask found to be sterile after incubation 
with one drop of an eighteen-hour broth culture of the strain of bacterium 
employed in tbe original test. Subsequent growth following the usual incuba- 
tion indicated that the original sterility was due to complete skin sterilization 
of the infected skin area. Furthermore, we endeavored to put each micro- 
organism and disinfectant to approximately identical experimental conditions 
by subjecting only one type of organism to the action of all the disinfectants 
studied, including the controls, on one and the same animal during the same 
hour of experimentation. When bacterial growth occurred in any one flask 
after forty-eight hours’ incubation at 37° C., smears and cultures were made 
in order to ascertain that the test organisms were recoverable from the con- 
taminated broth. Having fulfilled all these rigid control tests, the following 
results were obtained : 

I . — Skin surface disinfection with tincture of iodine, the alcohol-acetone- 
. aqueous solutions of 2 per cent, niercurochroine and 0.5 per cent, meta- 
phen after three minutes’ contact 7 uith the infected rabbit’s skin. 

One hundred separate skin-surface tests were performed with each of the 
four disinfectants under discussion for the evaluation of their sterilizing 
capacity against staphylococcus aureus, streptococcus hsemolyticus, bacillus coli 
and bacillus subtilis, respectively. The results of skin disinfection are shown 

Table I 


Surface skin disinfection with tincture of iodine, alcohol-acetone solutions of niercurochroine 
and melaphen after three minutes' contact with infected rabbit’s skin 




Number of sterile tests with 

Microorganisms 

1 

1 Number 
of tests 
i with each 

1 disin- 
1 fectant 

, Tincture 
of iodine 

7 per 
cent. sol. 

1 

Mercuro- 
chrome 
(2 per 
cent.) in 
alcohol- 
acetone 
sol. 

Metaphen 
(0 . 5 per 
cent.) in 
alcohol- 
acetone 
sol. 

Alcohol- 

acetone 

sol. 

Controls 


WM 

90 

1 

38 

i 

88 

1 

0 

1 

0 

Streptococcus liEemolyticus 

■ 

76 

82 

57 

70 

'93 

87 

0 

0 

0 

0 

Bacillus subtilis (spore) 

100 

71 

41 

91 

0 

0 

Percentage of complete sterili- 


79-7 

51-5 

89.7 

0 

0 






1 
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in Table 1 . The mercurochrome solution produced 51.5 per cent, of complete 
skin-surface disinfection against all the microorganisms tested ; the tincture of 
iodine produced 79,7 per cent, complete disinfection; and the metaphen 
solution yielded 89.7 per cent, sterile results. All the skin areas treated with 
the control alcohol -acetone-aqueous solution, as well as those untreated and 
used for controls, showed bacterial growth. 

II. — Deep skin disinfection with tincture of iodine, the alcohol — acetone- 
aqueous sohotions of 2 per cent, mercurochrome and 0.5 per cent, 
metaphen after three minutes’ contact tvith the infected rabbit’s skin 
(pinch grafts). 

For the evaluation of the ability of the disinfectant to penetrate deeply 
into the infected rabbit’s skin, the technical procedure remained the same as 
that outlined above, except that instead of making surface swab cultures of 
the centre of the treated areas, small pinch grafts were removed from this 
region after the microorganisms had been exposed for three minutes to the 
action of the disinfectant. The scalpel and forceps employed in this study 
were sterilized in the dry oven for one hour at 156° C. The pinch grafts 
which were removed measured about three by three by two millimetres. 
These were immediately transferred to the flasks containing one hundred 
cubic centimetres of meat extract broth by means of sterile wooden appli- 
cator swabs. Twenty-five pinch grafts were removed from the areas freated 
with the four disinfectants under discussion and with the respective strains 
of bacteria. The same number of controls was removed from skin areas not 
treated by any disinfectants. The results of deep skin disinfection are shown 
in Table II. 

In this crucial test of penetrability, we made the interesting and striking 
observation that neither mercurochrome nor tincture of iodine killed the 
spore-bearing bacillus subtilis, while metaphen effected 88 per cent, complete 

Table II 


Deep skin disinfection with tincture of iodine, alcohol-acetone solutions of mercurochrome and 
metaphen after three minutes' contact with infected rabbit's skin {pinch-graft study) 




Number of sterile tests with 

Microorganisms 

Number 
of tests 
with each 
disin- 
fectant 

Tincture 
of iodine 

7 per 
cent. sol. 

1 

1 

Mercuro- 
chrorae 
(2 per 
cent.) in 
alcohol- 
acetone ; 
sol. j 

Metaphen 
(o.s per 
cent.) in 
alcohol- 
acetone 
sol. 

Alcohol- 

acetone 

sol. 

! 

Controls 

vSlaphylococcus aureus. . . 

25 

25 

14 

18 

2 

21 

0 

0 

0 

^streptococcus liiemoh'ticus . . . . 
Bacillus coH 

14 

25 

0 

Bacillus subtilis (spore) 

25 

I 

° i 

* V 

22 

1 

0 

0 

Percentage of complete sterili- 
zation (.^veraeel . . 



2 fS 

87 

0 

i 
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deep skin disinfection against this hardy organism. Aside from this spec- 
tacular capacity of metaphen, the total percentage of complete deep skin 
disinfection against all the four test microorganisms was 26 per cent, with 
the mercurochromc solution, 47 per cent, with the tincture of iodine solution 
and 87 per cent, with the metaphen solution. The control alcohol-acetone- 
aqueous solution failed to produce any deep skin disinfection while all the 
control pinch grafts showed growth of the respective microorganisms em- 
ployed in addition to the normal bacterial flora of rabbit’s skin. By inoculat- 
ing all sterile flasks with one drop of an eighteen-hour broth culture of the 
strain of bacterium used originally, subsequent bacterial growth took place 
which indicated that the original sterility was not due to the transfer of 
enough chemical to induce antisepsis. 

HI. — Surface-skill disinfection of miwashcd human skin with tincture of 
iodine, the alcohol-acetonc-aqucous solutions of 2 per cent, mercuro- 
chronie and 0.5 per cent, metaphen after three minutes’ contact. 

Six adult and convalescent surgical patients volunteered their cooperation 
in these studies. The constancy of bacterial contamination of the upper and 
inner surfaces of the thigh renders these areas suitable for skin disinfection 
experiments. The individual tests were so arranged that the identical number 
of studies was made simultaneously on one and the same person with all the 
disinfectants under consideration. The technical procedure remained the 
same as that described on the rabbit’s skin, except that the unwashed human 
skin was not purposely infected with bacterial cultures. The results of sur- 
face-skin disinfection are shown in Table III. Fifty-two separate skin sur- 
face tests were made with each disinfectant respectively. In 28.8 per cent, 
of the tests, complete surface-skin disinfection was obtained with the mer- 
curochrome solution, in 96.1 per cent, with the tincture of iodine solution 
and in 98.0 per cent, with the metaphen solution. Only one in fifty-two 
tests of attempted skin disinfection with the control alcohol-acetone-aqueous 
solution was found to be sterile. The untreated areas showed bacterial growth 


Table III 

Surface skin disinfection with tincture of iodine, alcohol-acetone solution of mercurochrome and 
metaphen after three minutes’ contact with unwashed human skin 


Number of persons* skin tested 

Number 
of tests 
with each 
disin- 
fectant 

1 

Number of sterile tests with 

1 

! Tincture 
of iodine 

7 per 
cent, sou 

Mercuro- 
chrome 
(2 per 
cent.) in 
alcohol- 
acetone 
sol. 

Metaphen 
(o.s per 
cent.) in 
alcohol- 
acetone 
sol. 

Alcohol- 

acetone 

sol. 

Controls 

6 

52 

50 

15 

51 

I 

0 

Percentage of complete sterili- 
zation (Average) 


96.1 

28.8 

98.0 

3-8 

^ 0 
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in every instance. Control tests showed that the sterile results obtained 
were not due to the transfer of sufficient amount of disinfectant to in- 
duce antisepsis, 

IV. Deep skin disinfection of human unwashed skin tvith tincture of iodine, 

the alcohol-acetone-aqueous solutions of 2 per cent, mercurochronie and 
0.5 per cent, metaphen after three minutes’ contact (skin-scraping tests). 

These tests were performed for the determination of the ability of the 
disinfectants under discussion to exercise deep skin sterilization. The un- 
washed skin on the upper and inner surfaces of the thigh was painted with 
the respective disinfectants including the control alcohol-acetone-aqueous 
solution. After the three-minute period of contact, the centres of the skin 
areas were scraped with scalpels sterilized in the dry oven for one hour at 
156° C. The scraping proceeded until capillary bleeding occurred. The 
scrapings adhering to the knife-blade were removed under aseptic conditions 
by moistened wooden applicator swabs and were immediately suspended in 
100 cubic centimetres of beef extract broth in 250 cubic centimetre Erlen- 
meyer flasks. The same technical procedure was followed in removing scrap- 
ings from the untreated control areas. The results obtained after forty-eight 
hours’ incubation at 37° C. are listed in Table IV, Fifty-two separate skin- 
scraping tests were performed with each disinfectant respectively. Only two 
in fifty-two tests, or 3.8 per cent, complete deep skin disinfection was pro- 
duced by the mercurochronie solution. Forty-four in fifty-two tests, or 84.6 
per cent, of complete deep skin disinfection was obtained with the tincture 
of iodine solution, while forty-nine in fifty-two tests, or 94.2 per cent, of 
complete deep skin sterilization was produced by the metaphen solution. All 
the areas treated with the control alcohol-acetone-aqueous solution as well as 
those untreated showed bacterial growth. Our precautionary study of all 
sterile flasks proved that antisepsis was not due to direct transfer of 
disinfectant. 

Table IV 


Deep skin disinjection with tincture of iodine, alcohol-acetone solutions of mercurochronie and 
metaphen after three minutes’ contact unth unwashed human skin {skin-scraping study) 


Number of persons' skin tested 

Number 
of tests 
with each 
disin- 
fectant 

i 

Number of sterile tests with 

Tincture 
of iodine 
i 7 per 
cent. sol. 

Mcrcuro- 
chromc 
is per 
cent.) in 
alcohol- 
acetone 
sol. 

Metaphen 
(o.s per 
cent.) in 
alcohol- 
acetone 
sol. 

Alcohol - 
acetone 
sol. 

1 

Controls 

6 

52 

44 

2 

49 

i 

0 

0 

Percentage of complete sterili- 
r.ation (Average) 


84.6 

3-8 

94.2 

0 

0 
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SUMMARY 

1. Surface skin disinfection with the 7 per cent, tincture of iodine, the 
alcohol-acetone-aqueous 2 per cent, solution of mercurochrome and the alco- 
hol-acetone-aqueous 0.5 per cent, solution of inetaphen, after three minutes’ 
contact with infected rabbit’s skin, has shown that the undiluted eighteen- 
hour culture of staphylococcus aureus, streptococcus hffiinolylicus, bacillus 
coli and the spore-bearing bacillus subtilis were killed in 51.5 per cent, of 
tests with mercurochrome, 79.7 per cent, with tincture of iodine and 89.7 
per cent, with the inetaphen solution. 

2. Dee]) skin sterilization (j)inch grafts) of the infected rabbit’s skin 
with the respective disinfectants and the stated microorganisms has shown 
that the mercurochrome and tincture of iodine solutions failed to kill the 
spore-bearing bacillus subtilis after three minutes' contact, while the meta- 
phen solution produced 88 per cent, complete deep skin disinfection against 
this organism. The total deep skin disinfection against all the respective 
microorganisms was 26 per cent, with mercurochrome, 47 per cent, with tinc- 
ture of iodine and 87 per cent, with the inetaphen solution. 

3. Surface-skin disinfection of the unwashed human skin was obtained in 
28.8 per cent, of tests with mercurochrome, 96.1 ))er cent, with tincture of 
iodine and 98.0 per cent, with the inetaphen solution. 

4. Deep skin disinfection (scraping tests) of the unwashed human skin 
was obtained in 3.8 per cent, of tests with mercurochrome, 84.6 per cent, with 
tincture of iodine and 94.2 per cent, with the inetaphen solution. 

5. No surface or deep skin disinfection was obtained on the purposel}'^ 
infected rabbit’s skin or the unwashed human skin with a control alcohol- 
acetone-aqueous solution. 


CONCLUSION 

This comparative study of pre-operative skin disinfectants has shown that 
the alcohol-acetone-aqueous 0.5 per cent, solution of inetaphen is relatively 
free from the objectionable features of solutions of tincture of iodine and 
the alcohol-acetone-aqueous 2 per cent, mercurochrome and that it fulfills 
under strictly controlled conditions the requirements of an efficient and 
non-deleterious pre-operative skin disinfectant. 

Addendum. — A fter this paper had gone to press, the authors succeeded in eliminating 
from the alcohol-acetone-aqueous 0.5 per cent, solution of metaphen the objectionable 
features of instability on prolonged standing and precipitation of blood proteins in 
higher concentrations. The addition of 2.5 cubic centimetres of normal sodium 
hydroxide per loo cubic centimetres of the formula employed in this paper, resulted 
in an initial heavy precipitation which immediately dissolved on further addition of 
the required alkali. Repetition of a smaller series of the experiments performed in 
the present report has demonstrated that the improved formula retains the values 
of the original formula as an efficient and non-deleterious pre-operative skin disin- 
fectant, and that it remains stable in solution and fails to piecipitate blood serum. 
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TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

STATED MEETING HEED MAY 14 , 1930 
TJic President, Dn. Edwin Beer, in tlie Chair 
BILATERAL BREAST CARCINOMA, OF LONG DURATION 

Dr. Charles E. Farr presented a woman, who in March, 1913, then 
forty-nine years of age, was admitted to the New York Hospital on account 
of a small tumor in the left breast which had first been noticed shortly before 
her admission. This tumor was hard, attached slightly to the skin but appar- 
ently not to the deep fascia. No axillary nodes were palpable. 

A radical mastectomy of the left breast was performed, including the 
muscles and the axillary contents. Recovcr}-^ was uneventful. She was 
discharged practically healed on Ajiril 9, 1913. 

The pathological report is as follows: 

Reported by Doctor Elscr, Marcli 31, 1913. 

“Specimen consists of a rather large breast, left side. Tlirec inches to the left of 
the nipple and on the level of this structure is a slight retraction of the skin. On section 
the breast shows numerous cysts filled with a grayish black fluid material. At one point 
corresponding to the depression referred to above there is a nodule irregularly ovoidal 
in shape, about the size of a pecan nut. Cut section of this nodule presents the typical 
characteristics of a carcinoma. 

“Frozen sections made from this area confirm the diagnosis. 

“The case is of special interest in that, according to the history, the opposite breast, 
it is claimed by the patient, developed a tumor some years ago which subsided without 
treatment. This suggests either a cyst formation or a mastitis in the opposite organ. 

“Examination of the axillary contents fails to reveal enlarged lymph-nodes. Sec- 
tions made from two small lymph nodes which arc normal in size fail to reveal evidences 
of mctastascs.” 

This woman again entered the hospital February 20, 1925, complaining of 
a tumor in the right breast, which a few weeks before admission she first 
noticed. 

Physical examination revealed scar of the left mastectomy. In the upper 
outer quadrant of the right breast was a discrete mass the size of an egg. 
which was adherent neither to skin nor underlying tissues. Nipple was not 
retracted. No axillary enlargement demonstrated. February 21, 1925, a 
radical mastectomy of the right breast was performed, including the axillary 
contents and the muscles. Again, the recovery was without incident. 

The pathological report is as follows : Reported by Doctor Beattie Febru- 
ary 25, 1925. 

“Specimen consists of a moderate-sized fatty breast with a mass of induration about 
2 centimetres in diameter at its outer border. On section this mass shows an irregular 
growth of yellowish white tissue, firm in texture, extending irregularly into the fatty 
tissue of the breast. In the attached muscle and connective tissue are found several 
hard lymph nodes varying in size from 3 millimetres to centimetre in diameter. 
Microscopic section shows the picture of a carcinoma. The epithelial cells^ lie in irregu- 
lar cords and nests and show hardly any tendency to form alveoli. There is a good deal 
of scar-like stroma. Section of lymph nodes shows inflammatory hyperplasia of sinus 
endothelium; no evidence of tumor metastases. 
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“Microscopic section of lymph nodes shows proliferation of endothelial cell lining 
sinuses, but no evidence of tumor metastases is seen.” 

The woman has remained in excellent health generally since this last operation and 
has no evidences whatever of recurrence or metastases. She never had any radiation 
treatment of any sort. 

The slides made from the tumors in this case were reviewed by Dr. 
Lawrence W. Smith, of the Pathological Department of the New York 
Hospital in April, 1930. He was able to find a block of the tissue preserved 
in this case and to make a supplementary slide for further study. This study 
concurs in the original report of an extremely scirrhous carcinoma of the 
breast with infiltration of the fat tissue. The lymph-nodes show no evidence 
of tumor metastases. 


ECHINOCOCCUS CYST OF LIVER 

Doctor Farr presented a wmman, fifty-three years of age, who entered 
the New York Hospital in the service of Doctor Conner, October 25, 1929. 
Her chief complaint was pain in the hypochondrium, chills and fever. Her 
past history was of no bearing, except that for the past five or ten years she 
had had occasional attacks of pain in the left hypochondrium. These attacks 
came on every four or five months and lasted three to four days. They were 
accompanied by severe frontal headaches, but without visual symptoms. 
There was no jaundice, no vomiting in the attacks, but nausea was present 
occasionally. There was no radiation of pain to the shoulder or the scapula. 
There was a slight tendency to constipation. The last attack began three 
days before admission with severe pain in the left hypochondrium, radiating 
to the right hypochondrium, but not to the shoulder or scapula. There was 
slight jaundice, but no nausea or vomiting. There was no hsematuria or 
dysuria. On the morning of admission she had a fainting attack of five 
minutes’ duration. 

Her temperature on admission was 104° F., pulse 124, respiration 44. The 
patient seemed stuporous, almost comatose. She was so obese that examina- 
tion was almost useless, but there was a definite and rather marked tender- 
ness in the left hypochondrium extending moderately to the right hypochon- 
drium. 

On the date of admission the leucocytes were 27,300 with 91 per cent, 
polymorphonuclears and 6 per cent, lymphocytes, i per cent, large mononuc- 
lears and 2 per cent, transitionals. There were no eosinophiles. 

Operation was advised under the provisional diagnosis of acute pancreatitis. 
Under spinal anesthesia with spinocain, a long right rectus incision was 
made. There was a small amount of free fluid. The gall-bladder was 
enlarged and thickened but contained no stones. In the left lobe of the 
liver posteriorly was a huge multicystic mass, much larger than a grape- 
fruit, with many cavities, some of which seemed to communicate. 
The aj^proach through the gastro-hepatic omentum was exceedingly difficult 
because of the great depth. An attempt at aspiration was negative. Finally 
packing was introduced and the largest of the cysts was incised. A large 
number of daughter cysts at once protruded. It was impossible to bring 
the cyst wall to the parietal peritonaeum. The opening was therefore 
enlarged and about four ounces of daughter cysts, sac wall and membrane 
were sucked out. The cysts were further broken up with the finger and 
many more evacuated with the sucker. A large rubber tube was sutured 
into the cavity. Iodoform gauze packed around this and a Gibson-Mikulicz 
tampon completed the packing. 
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The ])alient left the operating room in fairly good condition. It was 
deemed impossible to treat this cyst by the injection of formaldehyde 
because of the great depth and the many individual cysts. Recovery was 
very tedious and stormy with many relapses of temperature, but there was 
gradual improvement after about three wrecks and then another relapse for 
five or six days. 

November 25, the patient was again removed to the operating room and 
under spinal aiic'csthesia an Israel incision was made in the left flank. The 
left lol)e of the liver was freely exposed, but no evidence of renewed cyst 
formation could be found, nor any cyst wall which could be attacked. This 
wound was closed in jxirt and drain inserted. It healed without any evidence 
of ever communicating with hydatid disease. 

The patient left the hospital on the 13th of January, 1930, nearly three 
months after the primary operation, still with a discharging sinus. She has 
improved slowly in general health. Her wounds are healed. She has no 
symptoms. There is a beginning herniation in each of these unsutured 
wounds. 

Doctor Farr then presented (through the courtesy of Doctor Langworthy) 
the statistics of echinococcus cyst of the liver shown by the First Surgical or 
Cornell Division of the New York Hospital, .service of Doctor Gibson. 

Occurrence . — In this scries of seven cases of echinococcus disease of the 
liver, four of the patients were males and three were females. All were 
adults, the ages ranging from nineteen to fift\'--three years, five being between 
twenty and forty. All were of foreign birth or had lived for many years 
abroad, two being Greek, two Italian, one Turkish, one Armenian and one 
Austrian. 

Sy]iiptoui .<;. — In every instance, the symptom which led the patient to 
seek treatment was pain in the upjjer abdomen. The pain was said to be 
constant in some cases and intermittent in others ; it was usually dull in 
character and confined to the upper abdomen. This symptom had been 
present, at least intermittently, for several years in four cases (the four 
oldest patients) but for only two weeks to six months in three cases. That 
pain ma3’’ be a relatively late symptom was evident from the extensive 
disease disclosed at operation in the cases with pain of only a few weeks’ 
duration. The complaint of tumor as well as pain was given in only two 
of the seven cases, the tumor having been noticed four years before onset 
of the pain in one instance, and several months after onset of the pain in 
the other. Difficulty in breathing as well as pain was complained of by only 
one patient, who subsequently developed a subphrenic abcess. 

Physical Examination . — Three patients appeared to be in good general 
condition, two appeared chronically, and two acutely, ill. Two had slight 
jaundice of the sclerje. A tumor was palpable in the epigastrium or right 
hypochondrium in three cases and visible as well as palpable in a fourth. 
Moderate enlargement of the right lobe of the liver, without palpable tumor, 
was noted in two cases, and in one case (an obese patient with cysts of the 
inferior surface of the left lobe of the liver) neither enlargement of the 
liver nor tumor was felt. Slight tenderness was present in the epigastrium 
or right upper quadrant in five cases, and some degiee of muscular spasm 
in three. The so-called hydatid fremitus was elicited in one case only, 
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this patient having a large cyst close to the anterior abdominal wall. The 
temperature before operation was normal in two cases, slightly elevated 
in two cases (99.4°-ioo.8° F.) and distinctly elevated in three (102.4°- 
104.2° F.). 

Laboratory Examination. — Radiographic examination of the abdomen 
(without pneumoperitoneum) was done in three cases and in these failed 
to show the presence of a tumor. A leucocytosis was present in four cases, 
this being slight (white blood cells 13,400) in one instance, and marked 
(white blood cells 18,500 to 27,300) in three. Of the six cases in which 
differential count of the leucocytes was made, three showed a slight increase 
and one a marked increase in the absolute number of eosinophiles. 

Pre-operative Diagnosis. — A diagnosis of echinococcus disease was made 
in but one of the seven cases before operation. In two cases no pre-operative 
diagnosis was recorded, in one case the diagnosis was abdominal abcess, 
in two cases, cholecystitis, and in one case cholecystitis or acute pancreatitis. 

Surgical Treatment and Results. — In three cases (all with single cysts) a 
two-stage operation was performed, an interval of four to five days being 
allowed between opening of the abdomen and incision of the cyst. Marsu- 
pialization and drainage was done in one of these cases, drainage plus irri- 
gation with antiseptics in the second, and simple drainage with a tube, in 
the third. The first two patients were discharged improved after post- 
operative periods of twenty-four and forty-six days respectively. The 
third patient, who had had a severe hsemorrhage from the liver four days 
after the institution of drainage, died on the eighth post-operative day. 

In three cases, laparotomy and incision of the cyst or cysts was done 
at one operation. One of these patients, with a single cyst, developed a 
subphrenic abcess necessitating a second operation five months after the 
first, but was discharged at six months, improved. Another of these cases, 
with multiple cysts of the inferior surface of the left lobe of liver, was 
subjected to a second operation one month after the first, with left posterior 
(Israel) incision to facilitate drainage, but still had slight fever when dis- 
charged to the out-patient department on the eightieth day. In the third 
case, which also had multiple cysts, the largest cyst only was incised and 
marsupialized. The patient was transferred after twenty-four days to 
another hospital, where he died about three weeks later. 

In one case exploratory laparotomy revealed such extensive disease, 
and in such an inaccessible location, that surgical interference (other than 
biopsy) was not attempted. 

DISLOCATION OF THE CARPAL SEMILUNAR 

Doctor Farr presented a man aged thirty, who entered the New York 
Hospital IMarch 20, 1930, in the service of Doctor Gibson. 

On December 26 he fell 23 feet on his right side and arm. From the 
time of the accident he was not aide to move his right wrist or the fingers. 
He could, however, move the thumb. 'Ihere was a marked loss of sensation 
in the hand. After ten days of home treatment sensation of touch returned, 
but up to the time of admission there was some numbness and recently 
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Uiere was tingling’ in the fingers and hand. Two weeks before admission his 
fingers began to show some motion and power and he was able to make a 
fist. During these three months he never was able to move the wrist, which 
was kept in a straight and fixed position. In the region of the right carpus 
there was a painful swelling on the anterior surface over the semilunar bone, 
and a hollow on the dorsal surface in the corresponding position. All motions 
were painful and markedly restricted. 

^larch 21 a vertical incision was made on the anterior surface, radial 
side of the wrist. The tendons were pushed aside. The anterior fragment 
of the scaphoid \yas removed. The semilunar lay in its proper bed in the 
radius but was dislocated from the os magnum. It was therefore removed 
and the os magnum tlien reduced with comparative case. The wrist was put 
up in hyperextension. Closure with interrupted chromic, silk or skin. The 
time of operation was thirt}' minutes. 

The X-ray report is as follows: “There is a fracture of the tip of the 
styloid extending into the joint. There is a disorganization of the proximal 
row of the carpal bones which seems to consist of a dislocated semilunar and 



Fio. I. — Dislocnlion of carpal seniilniiar bone. 

fractured scaphoid. The film taken March 24, 1930 shows absence of the 
semilunar and the proximal portion of the scaphoid. The fractured radial 
styloid is clearly shown. (See Fig. i.) Recovery was without incident. 
There has been fair progress toward return of power and motion. 

Doctor Farr presented also a man, a laborer, who entered the New York 
Hospital March 26, 1930, in the service of Doctor Gibson. His complaint 
was of stiffness in the right wrist. February 18 while at work cranking a 
truck he wrenched his right wrist. It was painful and there was loss of 
function with swelling. The pain disappeared in a few days, but the swelling, 
stiffness and disability persisted. His history otherwise is without bearing. 

There was definite limitation of motion in the right carpus, with an 
obvious deformity in the region of the semilunar carpal bone. There was a 
definite hollow on the dorsum, corresponding to this spot, and a swelling 
on the anterior surface. The pain and tenderness were very moderate. 

February 27 , 1930, an incision was made on the anterior surface toward 
the ulnar side. The carpal semilunar was found dislocated forward on its 
transverse axis and rotated laterally on its vertical axis. It was remove 
with considerable difficulty. The man made an uninterrupted recovery and 
is now nearing normal range of motion and power. 

Doctor Farr stated that he had seen all told about thirty cases of dislo- 
cation of the carpal semilunar. One was bilateral. Only one case was seen 
early ; this was easily reduced and the result was perfect. There have been 
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several late closed reductions, up to three weeks, with good results, averaging 
8o to 90 per cent, return of function, and no pain. The results after removal 
of the semilunar for old unreduced dislocations are also good. No open 
reductions have been accomplished. Old unreduced and non-operated cases 
always have considerable disability, about 30 per cent., and pain, especially 
in bad weather. Nearly all of the cases are complicated by other injuries. 
Many have been entirely overlooked or treated as sprains. A little more 
care in the diagnosis and treatment of these apparently simple cases would 
save much suffering and disability. 

STRANGULATION OF THE UNDESCENDED TESTIS 

Doctor Farr presented an infant, born January 22, 1930, who was 
admitted to St. Mary’s Hospital for Children on February 12, having devel- 
oped a strangulated right inguinal hernia six days before admission. At 
frequent intervals the baby had vomited, especially during the last three days. 
For two days the parents had noticed swelling and redness along the right 
groin into the scrotum. This swelling had become much greater and more 
tense in the past twenty-four hours. The vomitus became very offensive 
(faecal) and very frequent. No stool for twenty-four hours — very little for 
seventy-two hours. 

The baby was operated on at once. An almost black, malformed testicle 
was found just below a strangulated loop of ileum in a congenital indirect 
hernia. The testis had just reached the superficial ring. It was freed from 
recent adhesions. The loop of ileum was freed and reduced with great 
difficulty. The sac was ligated and cut away, the cord dissected and testis 
placed in scrotum, although it seemed completely without circulation. The 
vessels were short and the testis just reached the top of the scrotum. A 
Bassini closure was performed without transplanting the cord. 

Recovery was ver}'- stormy because of difficulty in feeding. Two whole 
blood transfusions were necessary. On one occasion the testis was exposed 
by a short incision to determine if it was the cause of the toxaemia. How- 
ever, the testis seemed viable and was not disturbed. On discharge the infant 
had nearly regained its birth weight of 6 pounds, 14 ounces, and was in 
vigorous health. 

Doctor Farr stated that this was the sixth case of strangulation of un- 
descended testicle that he had personally operated upon. All the children 
recovered, although one died several months after operation from torsion of 
a loop of bowel. The testes were all sacrificed except this one. The diagnosis 
should be obvious because of the empty scrotal sac. The symptoms are those 
of partial or complete intestinal obstruction, depending upon the presence 
of a strangulated loop of bowel in addition to the torsion of the testicle. In 
two of these six cases there was no proof of torsion. The necrosis appar- 
ently followed either excessive pressure from behind or from a torsion which 
did not appear at operation. A considerable number of cases have been 
reported of late and in nearly all instances there is either a non-descent of 
the testis or malformation of the testis, or both. 

fractures AT THE CONDYLES OF THE FEMUR 

Dr. Condict W. Cutler, Jr., read a paper with the above title for 
which see page 551. 
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FIBROSIS OF COLON 

Du. Edwaki) D_. Truksdkll ])rescnlccl a man, fifty-four years of age, 
who had been in fairly good health until twelve da3’’s before his admission to 
hospital, when he was attacked with acute abdominal ])ain chieny in the left 
lower quadrant, vomiting, diarrhoea alternating with constipation, and blood 
m the stools. For two months before the beginning of these symptoms he 
had noticed that he was constipated, quite frequently feeling a desire to go to 
stool but without result. At the time of his admission patient presented 
an acute abdomen such as would accompany a partial intestinal obstruction. 
His condition suggested cancer of the large bowel. Under palliative treat- 
ment the acute symptoms gradually subsided. X-rays revealed a linear nar- 
rowing of the descending colon and upper sigmoid. Wassermann was 
negative. Operation was performed November 7, 1929, three weeks after 
the onset of the acute symptoms. On opening the abdomen the pathology, 
so far as could be determined, was found to be limited to the descending 
colon. This had the appearance of a section of garden hose. The wall 
of the colon was constricted, thickened and dull red. The normal contour of 
the large bowel was absent, the ])ortion involved having a column-like appear- 
ance. The lesion was sharply defined at its upper and lower limits and 
extended from just below the splenic flexure to the beginning of the sigmoid. 
The involved area was mobilized and excised and an end-to-end anastomosis 
performed. Examination of the specimen revealed no evidence of cancer or 
syphilis. Colon wall was greatly thrombosed, all coats being involved. The 
mucosa was necrotic in places. There was some fibrosis and infiltration of 
the colon wall by jDolymorijhonuclear leucocytes. The veins of the mucosa 
and submucosa were greatly enlarged; the underlying lesion would seem to 
be more satisfactorily e.xplained as perhaps an arterial one, there being a 
partial vascular obstruction due to thrombosis or embolism. The conval- 
escence was uneventful ; patient has gained in weight, bowels are regular, he 
'has had no pain and declares himself to be better than before operation. 

BENIGN TUMOR OF STOMACH 

Doctor Truesuell also presented a woman, fifty-nine years of age, whose 
past histor}'^ had been uneventful, but who for four months past had suffered 
with what was considered to be “gall-bladder trouble.” Three months before 
she had had an attack of acute pain in the upper abdomen, radiating to the 
right shoulder, with nausea, vomiting and slight subsequent jaundice. There 
had been persistent digestive disturbance. X-ray showed a faint gall-bladder 
shadow, which seemed to favor the suspicion pointing to trouble in the 
gall-bladder. At operation, January ii, 1930, the gall-bladder was found 
to be small, but not obviously diseased. No stones could be determined to be 
present in the biliary tract. A tumor was felt in the region of the pylorus 
which seemed at first to indicate the presence of malignancy. The tumor 
was found to be situated on the posterior wall of the stomach near the pylorus 
and projecting above the lesser curvature, being behind the anterior la3^er of 
the gastro-hepatic omentum. Division of the gastro-hepatic omentum un- 
covered a small round tumor resembling a subperitoneal fibroid. Tumor 
was attached to the posterior wall of the stomach but was readily enucleated, 
much as a subperitoneal fibroid is enucleated from the wall of the uterus. 
Tumor was 2^4 inches in its greatest diameter and approximately an inch 
and a half in each of the other two. Pathological report showed the lesion 
to be a liomyoma with some areas of myxoma probably derived from the 
muscle of the stomach wall. The recovery was uneventful and since opera- 
tion there have been no further attacks of acute pain, there has been improve- 
ment in digestion and general health. Case was of interest because or tie 
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symptoms first suggested gall-bladder disease and next malignancy of the 
stomach. Benign tumors of the stomach are not so rare as to be removed 
from consideration in patients with upper abdominal symptoms. Wliile it 
seems that they occur in less than half of one per cent, of all stomach 
tumors, they are frequently reported. Groups of cases have been reported 
by several writers. Men and women are equally affected. Myomas are the 
most common type of benign stomach tumors. They are usually found in 
the region of the pylorus and may be sub-mucous, intra-mural or sub-serous, 
much as are myomas of the uterus. They may cause symptoms in two ways, 
either by interfering with function of digestion because of their obstruction 
to the motility of the stomach, or in other cases by occurrence of hsemorrhage. 
The tumor in this patient was so situated as to easily cause obstruction at the 
pylorus and at the same time to press upon the bile passage. 


STATED MEETING HELD OCTOBER 8, 1930 
The President, Dr. Edwin Beer, in the Chair 
ADENOCARCINOMA OF THE COLON SIGMOID 

Dr. G. a. Carlucci presented a woman, aged sixty-one years, who was 
admitted March 7, 1926, to the First Surgical Division of Bellevue Hospital 
with the complaint that the bowels had not moved for six days. She stated 
that she was naturally constipated but never went more than two days with- 
out a movement. This time her bowels had moved on March i and since 
then, in spite of repeated cathartics and enemas, she passed only a little gas 
and a few particles of fseces. She had not vomited, although she felt 
nauseated and complained of some pain in the lower left side of the abdomen. 
She had not passed any blood in the stools at any time. The abdomen is 
rounded, slightly tense and tympanitic. There is tenderness in the lower 
half and an indefinite mass can be felt in the left lower quadrant. Vaginal 
examination is negative and the rectal examination does not reveal the pres- 
ence of a mass nor blood. 

A laparotomy done March 13, 1926, revealed at the lower end of the 
sigmoid flexure of the colon an annular carcinoma about 3 centimetres long, 
not adherent to the surrounding structures. In the mesentery of the loop 
there were only two small palpable nodes felt. No nodes felt retroperi- 
toneally. About 15 centimetres of the colon were removed. End-to-end 
anastomosis. Wound closed without drainage. 

Pathological Report. — The resected piece of sigmoid colon was about 13 centimetres 
in length. On the external surface about 2 centimetres from the distal end is a con- 
stricting baud which considerably narrows the diameter of the gut and this band feels 
indurated. The induration extends distally almost to the end of the resected gut. On 
section there can be seen corresponding to the distribution of the constricting band an 
annular growth which completely encircles the lumen and which is non-ulcerating. From 
tile gross appearance the growth seems to extend in the muscular layers of the gut to 
within 0.5 centimetre of the distal end of the resected portion and it extends proximally 
for about 2 centimetres in the muscular laj'ers beyond the limits of the constricting 
band. The constricting band proper is about 3 centimetres in length and almost occluded 
the lumen, the wall of the gut here being over i centimetre in thickness. 

The microscopical examination revealed a mass of epithelial cells arranged in very 
definite alveolar formation extending through the muscular layers down almost to the 
serous surface and separated by dense bands of fibrous tissue. 

Post-operative Course . — Highest temperature was 101°. She had very slight disten- 
tion. Two bowel movements on the fifth day post-operative. No blood in stools. The 
abdominal wound healed by primary intention and patient was up on the eighteenth day. 
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She was then referred to the X-ray therapy department where she was given a course 
of deep X-ray treatments. 

She left the hospital weighing loo pounds and now weighs about 115. She has an 
occasional attack of constipation but an X-ray taken after a barium enema in May, 
192S, shows no pathology four and a half years after operation. 

ACUTE I-LTiMATOGENOUS OSTEOMYELITIS OF THE HUMERUS 

Doctor Carlucci presented a man, aged twenty years, who cut his left 
foot on a piece of glass in ^larch, 1926. The wound had become infected 
when first seen hy the reporter al)out two weeks after the accident. He had 
an extensive cellulitis of the whole foot. He was taken to the Booth 
Memorial Ho.s])ital where several extcjtsive itici-sions were made in the foot. 
The wounds were Dakinized and gradually cleared up so that about the end 
of April he was discharged in fairly good condition. Just before leaving 
the hospital he complained of some jiain about his right elbow and a slight 
swelling there was noted. P>y May 15 he had developed a fairly high fever 
and a painful swelling .of the whole .sliaft of the right humerus. An X-ray 
of the arm taken on May 18, 1926, revealed an acute osteomyelitis of the 
shaft with productive changes in the jjeriosteum. The arm itself b}”^ this time 
was extremely hot, red and tender. Pie was readmitted to the hospital and 
under light gas-oxygen an?esthesia two incisions were made on the outer side 
of the arm and two fairl}- large drill holes were made in the shaft of the bone. 
Thick yellow pus was obtained from both openings. The holes were enlarged 
and then a long spiral probe was passed through from one opening to the 
other in order to establish through and through drainage. A rubber tube 
was then inserted in each opening in the bone and through and through 
irrigations were given, tising a weak solution of zonite, eveiy two hours. 

He discharged freely from both wounds and apparently was doing quite 
well when about two weeks after the operation in turning his arm over to 
examine it the upper part of the shaft was fractured. The arm was kept 
in abduction on pillows without splints and the irrigations continued. 

His general condition improved but he continued to discharge freely 
from both sinuses. An X-ra)’- taken in July, 1926, demonstrated that union 
was taking place at the site of the fracture, that a good deal of the shaft 
was sequestrating and that there was good productive reaction along the 
whole shaft. 

October 4, 1926, X-ray showed solid union at the site of fracture and 
marked thickening of the shaft with areas of rarefaction. By this time he 
had begun to throw out pieces of the shaft and the lower wound was nearl)^ 
closed but the upper one still was discharging pus. 

He steadily improved thereafter continuing to throw out sequestra mostly 
from the upper sinus until March, 1927, the lower sinus was closed but the 
upper one led down to a cavity that apparently would not fill in. This sinus 
tract and cavity aa^ts opened and curetted out and then closed with sutures 
as there was no pus but just a mass of granulations. The wound healed with 
very little discharge and no other foci developed. 

An X-ray taken November 27, 1927, and one taken September 18, 1930, 
show the subsequent reestablishment of the contour of the shaft to nearly 

its normal outline. , . r • x *.• ^ 

This case is reported on account of the seventy of the infection the 

method of treatment used, the unusual complication of a pathological frac- 
ture and the result four j^ears following the operation. 

PRIMARY (?) HODGKIN’S DISEASE OF THE SPLEEN 

Doctor Carlucci presented a woman who when_thirty-nme years old 
was first seen by him about May i, 1927- complained at that time o a 
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dragging sensation in the left side of the abdomen. She stated that she had 
had this sensation for the past eight years but that lately it had become 
worse progressively and it made her very uncomfortable if she stood too 
long or if she lay down on her right side. Recently she also suffered with 
nausea and nervousness. 

She had not lost any weight and outside of this trouble she did not 
recollect any illnesses. No disturbance in the menstrual history. She has 
three grown-up children. She was a fairly well-developed woman in good 
general condition. In her abdomen could be felt a large mass in the left 
side that extended from the mid-costal margin downward to the iliac crest, 
smooth and rounded in contour. No tenderness. No rigidity. Liver edge 
not felt. No ascites. 

Blood count : Hsemoglobin 79 per cent. ; red blood cells 3,560,000 ; white 
blood cells 11,300. Differential: polymorphonuclears 76; lymphocytes 20; 
basophiles 2 ; large mononuclears 2. Smear for malarial parasites : negative. 
Blood Wassermann: negative. 

She was admitted to the Misericordia Hospital where the spleen was re- 
moved, The splenectomy was fairly easy as there were only a few thin 
adhesions. After the operation she ran a fairly high temperature for about 
ten days but this gradually subsided and she healed by primary intention. 
Two other blood counts taken while she convalesced were 23,200 white blood 
cells with 88 per cent, polymorphonuclears, and 35)000 white blood cells and 
76 per cent, polymorphonuclears respectively. 

Pathological Report by Dr. R. Schleussner . — Specimen consists of a spleen measuring 
28 by 16 by 10 centimetres, weighing 1700 grams. On section it is firm and elastic in 
consistency, has a smooth surface and shows obliteration of the normal markings. It is 
dull red in color. Microscopic Section . — The Malpighian corpuscles have in large part 
been destroyed and there is a diffuse fibrosis throughout. The splenic pulp is composed 
of lymphocytes with a smaller proportion of polymorphonuclears, leucocytes and large 
Dorothy Reed giant cells. There are no tubercles. Diagnosis. — Hodgkin’s disease of 
the spleen. 

The slides were also examined by Dr. Douglas Symmers who concurred in the 
diagnosis. 


Following this report the patient tvas thoroughly examined for any 
glandular enlargements but none was found. She then went home and re- 
mained well for about six weeks when she began to have sever attacks of 
pain in the pit of the stomach accompanied by vomiting. These attacks 
would last several hours and then subside. About July 21 the pain became 
constant, radiating along the right costal margin and so severe that she was 
readmitted to Misericordia Hospital. At no time was she jaundiced. A 
cholecystogram taken at this time showed lack of dye in the gall-bladder 
and suspicious shadows, probably gall-stones. Physical examination was 
negative except for marked tenderness in the epigastrium. No masses felt. 

Her pain persisted in spite of sedatives and she was finally operated on 
July 27. At this operation a very large, thickened gall-bladder was 
found with one faceted stone lodged near the cystic duct. No stones in the 
cystic duct but it was surrounded by several thickened lymph-nodes. In 
removing the gall-bladder severe bleeding was encountered due to two aber- 
rant vessels near the cystic duct. This was controlled with difficulty and 
some packing was left in besides the cigarette drain. 

The patient reacted well following this operation but she drained bile for 
over two months. 

About the beginning of November, 1927, she again consulted the reporter, 
complaining of lower abdominal pains, frequency and burning of urination 
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Her urine showed only traces of albumen and pus and no blood. Flat X-ray 
plates of the abdomen revealed no calculi. Vaginal examination showed a 
mass apixarently involving the uterus and possibly the bladder. She was then 
referred to Dr. I. Kaplan who gave a course of deep X-ray treatments with 
distinct henefit. 

Since then she has had several attacks of pain and swelling over the 
sacrum but they have been relieved by repeated X-ray treatments. Up to the 
present she has not developed any enlargement of the superficial l3Tnph- 
nodes. The last blood count, taken in February, 1930, showed : hannoglohin 
bo, red blood cells 4.910,000, white blood cells 27,900, pohnnorphonuclears 80, 
lym])hocyles 1 1 . 

The case was shown on account of the rarity of the diagnosis of primary 
(?) I-Iodgkin’s disease of the .spleen. Although this cannot be positively 
l)roven in this case nevertheless there were absolutely no signs of any 
glandular hypertrophy at the time of the operation. 

PERFORATED ULCER OF STOMACH 

Dr. Fr.ank: B. Bkruy presented a man. sixty-five years of age, who was 
admitted to ]3ellevue FTosiiital Februar}’- 12, 1925. Well up to one year 
previously. Since then nausea and epigastric pain several hours after eating. 
This was relieved hy bicarbonate of soda. One and a half hours Ijefore 
admission he had a terrific ]xiin in the right upper quadrant of the abdomen. 
This pain was constant across the upper abdomen. Past history otherwise 
negative except for a large, easil}’’ reducible, right inguinal hernia. 

Physical examination showed a markedly rigid and very tender abdomen, 
the signs most marked in the epigastrium. Temperature 100.2°; pulse 80 
and regular; respiration 24; white blood cells 6.300; 73 per cent, pol^'- 
mor])honuclears ; urine negative. 

At operation a chronic ulcer, inches in diameter, was found with a 
perforation in its centre. A simple repair was performed; the patient made 
an uneventful recover}'. 

Indigestion and epigastric pain continued with diminishing force for about 
two months. Four months later it reappeared but was readily controlled by 
soda. One month later, seven months after his operation, he began to do 
hard manual labor and his pain increased. 

Pie was readmitted to the hospital October i, 1925. Gastric analysis 
showed a 600 cubic centimetres’ retention of coffee-ground material. Tem- 
perature 98.6° ; jiulse 70 with extrasystoles ; respiration 20 ; urine negative ; 
blood-pressure 140/75. Blood; lijemoglobin 60 per cent.; red blood cells 
3,100,000; white blood cells 9,600; polymorphonuclears 72 per cent. 

At operation a large obstructing ulcer was found on the lesser curvature. 
In addition there were dense adhesions binding the whole anterior surface 
of the stomach to the diaphragm and under surface of the liver. The gastro- 
enterostomy was found to be well healed and functioning; there was no 
evidence of the former ulcer. The gall-bladder was large, thick walled, and 
covered with fibrin. Cholecystectomy was begun but the patient collapsed 
and his pulse jumped to 140 and was of poor quality. Therefore the opera- 
tion was limited to a cholecystostomy. Culture from the gall-bladder was 
sterile. Patient made a good recovery and was discharged symptom-free and 
with a firm scar January 6, 1928. At that time his blood chemistry 

He was seen in February, 1928, and complained of occasional headaches. 
These were relieved by medication. In October, 1928, he tried for the police 
force but was rejected because of his blood-pressure. He has continued to 
feel well and leads a perfectly normal life. In May, 193O) Hs blood-pressure 
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was 230/150 but the non-protein nitrogen in his blood was still normal — 
33 milligrams per 100 cubic centimetres. 

This case was presented because of the unusual combination of conditions 
— hypertension in a man of twenty-seven, probable duodenal ulcer, and later 
acute cholecystitis, with relief following both of the surgical procedures. 

PERFORATED ULCER OF STOMACH— RESECTION 

Doctor Berry also presented a man, twenty-five years old, who was 
admitted to Bellevue Hospital August 26, 1925. For the previous six months 
he had had epigastric pain after meals and some belching. Shortly after 
lunch on the day of his admission he was suddenly seized with severe 
epigastric pain. Examination showed a general hoard-like rigidity of the 
entire abdomen. No other abnormalities noted. Temperature 98.8° ; pulse 
90; respiration 44; urine negative; white blood cells 9,200; polymorpho- 
nuclears 86 per cent. 

He was operated upon about three hours after the onset of his symptoms. 
A large, indurated ulcer involving the pyloric portion of the lesser curvature 
of the stomach was found. It was adherent to the neck of the gall-bladder 
and on its anterior surface was a large rent admitting the tip of the thumb. 
The stomach itself was small and owing to the great surrounding induration 
and the friability of the tissues repair by simple means was impossible. 
Therefore the ulcer was freed from the gall-bladder and the distal 1/3 to 
of the stomach with the ulcer was resected and a Polya-Balfour type of 
anastomosis performed. Except for a mild post-operative pneumonia the 
patient made an uneventful convalescence and was discharged September 
16. 1925, symptom-free and with his wound completely healed. In the first 
months after leaving the hospital he gained 25 pounds. At present, five 
years later, he eats, drinks and smokes whatever he wishes and drives a 
truck. There has never been any return of symptoms. 

CONCEALED CANCER OF THE TONGUE 

Dr. William F. McFee read a paper with the above title for which 
see page 481. 

Dr. Frank S. Mathews referred to a case in which cancer of the 
tongue was not diagnosed until after the appearance of glandular involve- 
ment in the neck. The tumor even then was not easily seen on the back of 
the tongue but an induration could be felt with a central excavation by the 
examining finger. 

Dr. Charles Gordon Heyd said that in June, 1926, there came into his 
office a doctor, sixty years of age, with a white, glistening, hard “spot,” 
about the size of the head of a pin, on the under surface of the left side of 
the tongue, at the junction of the anterior and middle third. On inspection 
it showed a red border and upon rolling the tongue between the tip of the 
first finger and the thumb of the right hand a hard, globular tumor could be 
palpated, approximately 5 centimetres in diameter. This was excised with a 
cautery knife, together with a wide encircling margin of normal tissue. It 
was submitted to three well-known and well-qualified pathologists who all 
reported the specimen as a basal-cell carcinoma. In view of the fact that 
there was a wide encircling margin of normal tissue, a point that was con- 
firmed by the pathologists, it was deemed advisalile to leave well enough alone. 
The patient had no evidence of recurrence in any way and was examined 
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from lime to lime. In May, 1927, or approximately eleven months after the 
excision of his lingual neoplasm, he appeared with a mass on the left side of 
the neck, about 5 centimetres below the ler^ei of the tip of the ear and pos- 
terior to the slernoclcido muscle. This was superficial and there were no 
palpable glands between the symphysis of the jaw and this mass. The second 
neoplasm was excised and on examination by one laboratory was reported as 
a metastatic epithelioma. Two other pathologists reported a primary 
squamous-cell carcinoma of the skin and not metastatic. The patient and the 
specimens were then sent to Doctor Bloodgood, who said in substance that 
the tongue specimen was apparently one of the youngest cancers he had ever 
seen, that it was tiioroughly removed and there was nothing to fear in so far 
as recurrence was concerned. On examination of the second specimen of the 
left upper neck he stated that it was a morphological cancer and not a physio- 
logical cancer — that it represented reaction of the skin to chronic irritation; 
that it was removed on all sides, less markedly underneath, but, he believed, 
thoroughly, and that there \vas no connection between the two tumors. It 
is now over four years since the excision of the lingual neoplasm and over 
three and a half years since the excision of the cervical neoplasm. The 
patient has had no recurrence and no disability, and has given no indication 
of any further trouble. This case indicates what may reasonably be expected 
when a malignancy in its very beginning is excised. 

Dr. John Douglas thought the point should be emphasized as to the 
absolute necessity of doing a biopsy in these cases. The most pathetic in- 
stances are those in which carcinoma of the tongue occurs simultaneously 
in cases showing positive Wassermann reaction, in which so long a time is 
taken up in treating the syphilis that by the time the lesion is discovered it is 
inoperable. If biopsy is done in such cases this mistake cannot occur. 

Doctor McFee, in closing, said that fortunately these were relatively 
benign cases. Otherwise he doubted if the patients shown would be alive 
today. To him an interesting part of this study was the relatively large 
proportion of women, fourteen out of seventy or 20 per cent, of this con- 
cealed type. It may be as common in women as in men, but as a rule one 
does not look for carcinoma of the tongue in women, and for this reason it 
may escape detection in a large per cent, of the cases occurring in women. 


STATED JIEETING HELD OCTOBER 22, 1930 
The President, Dr. Edwin Beer, in the Chair 
STAPHYLOCOCCUS AUREUS SEPTICyEMIA 

Dr. Harold Neuhof presented a boy, eight years of age, who was ad- 
mitted to his service at Mount Sinai Hospital four days after the onset of 
high fever, some pain in the right leg in the region of the knee, and drowsi- 
ness. These manifestations had been persistent and progressive. The 
patient was said to have hurt his leg in some way several days before the 
onset of the symptoms. On admission the clinical picture was tha o a 
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severe septic state with high fever, apathy, rapid pulse, slight cyanosis, several 
petechias on the forearms, and a palpable, soft spleen. There were physical 
signs in the chest suggestive of scattered metastatic foci in the lungs. There 
was a localized swelling, apparently slightly tender, over the upper right 
tibia, merging into an effusion in the knee-joint. The impression was given 
of a general septic invasion derived from the limited focus in the tibia, the 
osteomyelitic focus being no longer the essential part of the picture. Opera- 
tion consisted of a simple incision and drainage of an abscess between the 
tibia and fibula, obviously derived from the tibia. No exploration of the bone 
was made. The administration of continuous intravenous glucose solution 
was begun and was carried on with little interruption for a period of twelve 
days. The amount of fluid administered daily ranged from looo to 6000 
cubic centimetres, being varied according to the condition of the patient. 
Even on the fifth day after admission the blood culture contained colonies 
of staphylococcus aureus too numerous to count. Pericardial friction sounds 
appeared but the process did not go on to effusion. X-ray examination of 
the chest revealed the existence of bilateral pulmonary infiltrations with 
several areas of increased density suggesting multiple lung abscesses. These 
lesions cleared up spontaneously as noted by subsequent X-ray examinations. 
The patient’s condition began to improve on the tenth day after admission 
although the temperatures still continued at a high level. The blood culture 
was negative on the fourteenth day. Operation for the osteomyelitis of the 
tibia was proceeded with when improvement was noted. Pus was evacuated 
from the bone. Some masses of necrotic bone were removed but no effort 
was made to clean up the focus entirely. A final operation was done when 
the patient was convalescent. This consisted in a thorough removal of 
necrotic boire and the detachment of several sequestra, resulting in deep 
excavation of the upper end of the tibia. The large cavity was packed. 
Altogether the patient ran temperatures for a period of six weeks, but the 
high fever with the general evidence of septic invasion lasted eleven days. 
After the patient left the hospital a sinus persisted and a revision of the 
wound has been necessary. Recently pain in the region of the left tibia 
appeared, lasting a few days. There was no temperature. An X-ray exami- 
nation revealed a small area of rarefaction in the cortex. This represents 
a metastatic focus that was in all probability deposited at the time of the 
acute sepsis. Similar lesions may, of course, crop out at some future time. 

ACUTE SUBM AXILLARY SIALADENITIS (LUDWIG’S ANGINA) 

Doctor Neui-iof presented three cases of Ludwig’s angina: First, a 
woman, forty years old, who was admitted to the Hospital for Joint Diseases 
with a three days’ history of progressively increasing swelling beneath the 
chin, swelling in the floor of the mouth, and fever. The tongue was pushed 
upward and forward so that the patient had been unable to close her mouth 
for the preceding twelve hours. There was difficulty in swallowing. On 
physical examination the patient was obviously in great discomfort and 
breathed with difficulty. There was a diffuse, very obvious, and tender ful- 
ness beneath the jaw, more evident on the left than on the right side. Upon 
pressure over the left submaxillary region pus was noted to escape from the 
mouth of Wharton’s duct. No similar discharge was noted upon pressure 
on the right side. A free incision was made with an exposure of the left 
submaxillary gland. Upon removal of the gland by severance of its duct, 
there was an escape of pus. By following the course of the duct a larger 
collection of pus was evacuated along the floor of the mouth. The infiltrated 
tissues were here laid open widely, placing a finger in the mouth beneath 
the tongue as a guide. The wound was lightly packed. IMicroscopic exami- 
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nation showed an acute suppurative inflammation of the submaxillary 
salivary gland. 

T he post-operative ])lan was to observe the progress on the oj)posite side 
and to em])lo3’^ the same jirocedure here if the lesion was progressive. How- 
p'er, there was rapid subsidence of the sublingual oedema with improvement 
in motions of the tongue, swallowing, and breathing. As the swelling on 
the right side subsided, a rounded, tender mass in the region of the right 
sul)maxillary salivary gland was felt. Upon pressure over the mass pus 
escaped from the mouth of the right Wharton’s duct. The mass gradually 
subsided and at the time of discharge from the hospital six days after opera- 
tion it had almost entirely disappeared. There was nothing unusual in the 
])rocess of healing of the operative wound. There have been no subsequent 
s}anp(oms referable to the right submaxillar)'^ region. 

The second case was in the person of a girl who, when twelve years old, 
developed a painful swelling in the right submaxillarj' region during the 
course of measles. There developed dilificult)' in opening the mouth, in talk- 
ing and swallowing, and it was no longer possible to close the mouth com- 
pletely because of interference by the tongue. When admitted there was a 
large. ditTuse, extremely tender mass occupying the entire right submaxillary 
region and extending over to the left of the median line. On attempting 
to open the mouth, the jaw was drawn to the right. The mouth could be 
opened only a short distance. The tongue was pushed upward by the mass 
beneath it and there was pronounced oedema of the sublingual mucous mem- 
brane. Upon pressure over the submaxillary mass, pus was seen to escape 
from the orifice of the right Wharton’s duct. A free incision was made below 
the ramus of the jaw. Subcutaneously there was a widespread necrotic 
exudate. After this was traversed pus was found to escape from various 
points in the soft parts. A number of completely necrotic lymph-nodes were 
removed. When the dissection was deepened to the submaxillary salivar}' 
gland, most of this structure was firm and infiltrated, fixed by purulent 
exudate that encased it, and surrounded b}' small pus pockets. The gland was 
excised with considerable difficulty. The o])erative field then looked clean. 
However, upon following towards the floor of the mouth the probable 
course of Wharton’s duct, an additional necrotic part of the gland was 
encountered and there was entered a collection of pus under tension that lay 
directly beneath the mucous membrane of the floor of the mouth. The wound 
was loosel)’- packed. Microscopic examination of the salivary gland showed 
the presence of a widely disseminated, acute inflammation. The immediate 
post-operative course was characterized by a considerable necrosis in the 
depths of the wound. Injury of the lowest branch of the facial nerve was 
noted. While the patient was convalescent from the operation, an acute mas- 
toiditis developed that required operation. The patient presents no symptoms 
referable to the suxmaxillary operation. Slight weakness in the ability to 
draw down the lower lip represents the residue of the facia! nerve injury. 

The third case presented by Doctor Neuhof was a girl who, when seven- 
teen years old, was operated upon on his service at Mount Sinai Hospital 
for a ranula on the right side of the floor of the mouth. The operator 
noted that a duct-lilce structure was excised inadvertently in removing the 
cystic mass. The next evening difficulty in breathing was noted, the pulse 
became rapid and patient presented an anxious expression. The following 
morning there was great difficulty in breathing. The temperature was loi . 
pulse 120. There was moderate cyanosis. The mouth could not be closed 
and the tongue was pushed upward by the swelling of the floor of the 
The region of the orifices of AVhartoii’s ducts was in the midst of e eva e 
oedeinatous mucous membrane that presented several patches of whitis 
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exudate. The right submaxillary region was greatly swollen, tender, but 
the swelling did not extend over the ramus of the jaw. In the left sub- 
maxillary region a rounded, tender mass was felt in the region of and 
interpreted as the acutely inflamed left submaxillary salivary gland. Under 
a local ansesthesia a free incision was made below the ramus on the right 
side. Anatomical dissection was difficult because of the extreme restlessness 
of the patient and the rapidly advancing respiratory difficulty. After the 
platysma was traversed oedematous tissue was encountered in which a num- 
ber of enlarged lymph-nodes were embedded. While the dissection was con- 
tinued to expose the submaxillary salivary gland, the inspiratory stridor 
rapidly became worse. With one finger in the mouth beneath the tongue 
as a guide, curved scissors were bluntly introduced into the operative wound 
and pressed inward toward the finger. Odorless pus escaped. The track 
made by the scissors was rapidly split open and a finger was introduced 
which met the finger on the floor of the mouth, mucous membrane being 
between. The space occupied by the abscess lay along the lateral aspect of 
the floor of the mouth extending backward toward the pharynx. The wound 
was loosely packed. Slight improvement in the respiratory difificulty was 
noted shortly after operation. This was slowly progressive, but tracheotomy 
was impending for the first twenty-four hours. Thereafter, improvement in 
breathing was more rapid. The left submaxillary mass slowly subsided. 
Physical signs suggested the development of a small bronchopneumonic 
lesion and this was the only post-operative complication. Weakness of the 
right lower facial nerve indicated operative injury to the branches supplying 
the lower lip. 

Dr. Ralph Colp believed the term “Ludwig’s angina” was a misnomer. 
It is not always an angina, and it was first described by G'ensoul, of Lyon, 
in 1836. It was only later, when Ludwig treated the condition in Queen 
Catherine of Wurtenburg, that the term “Ludwig’s angina” became known. 
It is a condition of phlegmonous infiltration of the alveolar tissues of the 
floor of the mouth. In the submaxillary region there are three distinct spaces 
as shown by Poulson, and later demonstrated by dissections in the depart- 
ment of dental anatomy at Columbia, namely the mylohyoid, the submaxillary, 
and the retromandibular spaces. Over half the cases of “Ludwig’s angina” 
are simply infiltrations of the soft tissues of the floor of the mouth and the 
submaxillary gland is not involved. The submaxillary gland, however, 
whether involved or not, acts as a cork to these three spaces, and unless 
the salivary gland is removed, drainage is impaired. Almost immediately, and 
certainly within twenty-four hours, after gland removal, the distressing con- 
dition is relieved, especially the dyspnoea, and tracheotomy rarely is necessary. 

Dr, William Darrach asked if Ludwig in his original description of 
the condition bearing his name, included a suppurative condition of the sub- 
maxillary salivary gland. He was under the impression that Ludwig’s 
angina was any phlegmonous condition in the submaxillary triangle. Be- 
cause of the firm attachment of the deep fascia in this region, sup])urative 
conditions in this part tend to spread to the floor of the mouth and then 
pass backward to the region of the pharynx and glottis. The subfascial 
space in the submaxillary triangle is separated from the floor of the mouth 
in front by the mylohyoid muscle. Behind the posterior margin of this 
muscle, the only obstruction to free communication between these two regions 
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is tlie submaxillary salivar}’’ glaud. The greater portion of the latter rests 
on the mylohyoid and superficial to it. The gland, however, does extend 
posterior to the margin of this muscle and sends a deep prolongation of gland 
tissue forward with Wharton’s duct on the buccal surface of the mylohyoid. 
In inflammatory conditions in this region, whether they start in the sub- 
maxfdarj^ lymph-nodes, superficial to the mylohyoid, or the buccal side of 
this muscle, that is beneath the floor of the moutli, free drainage of the latter 
space cannot be established through an incision in the submaxillary triangle 
unless the salivary gland is removed. 

Doctor Neuiiop replied that from cursory reading he believed that the 
general impression held of Ludwig’s angina is that it is a phlegmon extend- 
ing from the floor of the mouth to the soft parts below the jaw associated 
with elevation and fixation of the tongue, difficulty in breathing and a rapid, 
often fulminating, progressive course. The customary operative procedure 
has been free incision or incisions through brawny tissue to the floor of the 
mouth. Pus is encountered in some cases and not in others. The patho- 
genesis of Ludwig’s angina has been obscure in the case reports he has seen. 
The condition is not frequently encountered. 

Doctor Darrach has described the more commonly met deep submaxillar}^ 
suppurations requiring the removal of the submaxillary salivary gland in 
order to obtain adequate drainage of pus foci in that region. Although pus 
may be found around the submaxillary salivary gland in Ludwig’s angina, 
the rewova] of the gland does not suffice. It is tlje first stage in the dissec- 
tion which should terminate in the opening of the pus pocket between the bed 
of the submaxillary salivary gland and the floor of the mouth. 

Doctor Neuhof believed that his three reported cases give the lead to 
the pathogenesis of Ludwig’s angina. In two of them pus was noted to 
escape from the orifice of Wharton’s duct when pressure was made over 
the submaxillary swelling.. In the third case the etiology was trauma due 
to an inadvertent removal of a portion of Wharton’s duct at the operation 
for excision of a ranula. 

In the first two cases the removed submaxillary salivary gland showed, 
upon microscopic examination, acute suppurative inflammation. Additional 
instances will have to be observed to prove that the pathogenesis of Ludwig’s 
angina is an infection of the gland duct system. The findings in the only 
three cases seen in recent years, however, are highly significant in Doctor 
Neuhof’s opinion and give the lead for a precise surgical approach rather 
than the free incision method without any definite plan. The mortality of 
Ludwig’s angina is very high and a precise plan of operative procedure 
ma}'- aid in its reduction. 

PYA2MIA FOLLOWING TONSILLECTOMY 

Dr. Harold Neuhof presented a woman, thirty-six yeais old, on whom 
tonsillectomy under local anaesthesia was performed July 1 5) ^929- 
was an interval period of eight da)'^s during which she felt w® She f 
coughed and expectorated some bright blood and this recurred the next day. 
Eleven days after the tonsillectomy there was a sudden attaclc of coughing 
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with the expectoration of a large amount of foul green pus. Since that 
time profuse foul expectoration has continued and there has been constant 
fever. On admission to Mount Sinai Hospital there were the physical signs 
and X-ray evidences of a pneumonic infiltration in the right upper lobe in 
the midst of which a small cavity was noted in the X-ray film. There was 
little change in the physical signs and X-ray evidences for a month, when 
the lesion was noted to have progressed considerably and operation was 
decided upon. In that month’s period the patient was treated bronchoscopi- 
cally. Fever was irregular and the amount of foul sputum was never profuse. 
The first operation was performed December 13 under local ansesthesia. 
Portions of the second and third ribs were removed from the anterior chest 
wall and adherent pleura exposed. Pus was encountered by aspirating a 
short distance into the adherent lung. The latter was incised and the abscess 
cavity, l3dng a few centimetres from the surface, was entered by incision. 
There immediately followed a terrific hsemorrhage, blood gushing from the 
wound and pouring out of the mouth. Packings did not control bleeding. 
A finger was inserted to act as a tight plug and the patient was given a large 
dose of morphine. After she had quieted down the finger was removed, 
active bleeding had stopped, and the wound in the lung was tightly packed. , 
The packing was kept in place for a number of days and was removed 
without any recurrence of hemorrhage. The abscess cavity was found to 
be clean. Expectoration of foul pus continued. X-ray examination did not 
aid in locating additional cavities. For exploration for additional foci, 
eighteen days after the first operation, more of the second rib and part of 
the first rib were excised and the underlying adherent lung aspirated. Foul 
pus was encountered at a considerable depth in the apical part of the upper 
lobe. The infiltrated lung was laid open to enter the cavity and again active 
haemorrhage was encountered, but not to such a degree as at the first opera- 
tion. The cavity was firmly packed. The patient’s condition improved after 
this operation and the sputum, although profuse, was no longer foul. Upon 
removal of the packing, the abscess cavity was found to be clean and there 
was a free bronchial communication. Severe diarrhoea developed, apparently 
the result of prolonged toxjemia, and was difficult to control. The tempera- 
ture, normal in the immediate post-operative period, began to present occa- 
sional peaks up to 103.5°. Although the sputum was no longer foul, it 
became obvious that additional suppuration existed in the upper lobe. Ac- 
cordingly, January 28 of this year, lipiodol was introduced into the bronchial 
fistula; of the upper and lower wounds on the anterior aspect of the chest. 
This demonstrated b}’- X-ray a path proceeding posteriorly to a pocket in 
the posterior aspect of the upper lobe. To reach this abscess in the para- 
vertebral region, a vertical incision was made between the transverse processes 
of the second and third dorsal vertebras and the mesial border of the scapula. 
Portions of the second and third ribs were excised just lateral to the trans- 
verse processes. Adherent pleura was encountered. The lung was aspirated 
through this and a large collection of foul pus was entered. The abscess 
cavity was laid open freely with relativel}’’ little bleeding. The cavity was 
of large size and was packed and drained. After this operation cough 
and expectoration progressively diminished. Diarrhoea gradually subsided 
as the patient’s condition slowly improved. There then developed pains in the 
lower extermities. more marked on the left side, together with pare'esthesi^e. 
T-hese manifestations progressed for several days, reached a peak in about 
a week and then very slowly subsided. They have never completely dis- 
appeared. On examination neither dorsalis pedis was to be felt and the 
left posterior tibial pulse was absent. The popliteal pulsations were reduced, 
as were the oscillometric readings. As the thoracic wounds closed down a 
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path was found between tlie anterior and jjosterior entrances into the upper 
Jobe. T liroug'li tin's a sill< ligature was carried, the ends being tied over 
the shoulder. The purpose wa.s to permit the Avounds to narrow down but 
not as yet^ to close until all evidences of pulmonary infiltration had disap- 
])earcd. 'J he ])atient left the hosjjital in May in good condition and almost 
symptom-free. Since then she has remained well except for occasional 
discomfort in the lower extermities. J here is still a cough and occasional 
expectoration of small amounts of mucoiAl material. The examination of 
the lower extremities reveals i)artial return of arterial patency. The 
maintenance of the track by the silk strand will soon be discontinued be- 
cause a recent examination of the lower extremities indicates little pul- 
monary infiltration. 

PY/TiAflA WITH .MULTIPLE ABSCESSES 

Doctor Nicunor presented a man. thirty-six years old, who came under 
observation at Mount Sinai Hospital stating that he had been well until 
ten days before admission. At that time he began to complain of weak- 
ness, sore throat, _ cough, and jjain in the left jicctoral region and in the right 
lower chest. His physician noted a temperature of 104° and an injected 
throat. The next day the patient was up and about, but five days later he 
complained of generalized pains over the whole body but especially in the 
left pectoral region and axilla. He was unable to abduct his left arm more 
than halfway to the horizontal. Shortly thereafter a severe chill followed 
by high fever occurred and the pain in the left pectoral region disappeared. 
In the four days before admission there were three additional chills after 
the first two of which the temperature rose to 107°, to rise to 108.5° after the 
third chill. For two days before his admission pain in the middle finger 
of the left hand was noted. When the patient first came under observa- 
tion in the hospital, a healed crusted patch was noted on the left thumb. 
Upon inquiry the ])atient recalled that there had been a snia/f blister in this 
region at the onset of his illness. He recalled no cause for it and stated 
that the blister ruptured spontaneously, some cloudy fluid escaping. A blood 
culture taken shortly after admission was found to be positive, the organism 
being the ha2mol3Tic streptococcus. During one week’s observation the patient 
had several chills, the high septic temperatures rising on one occasion to 
108.2°. A metastatic lesion over the right elbow appeared. A tender swell- 
ing in the left axilla was noted. At the end of a week the mass beneath the 
pectoralis became much more obvious upon forcible abduction of the left 
arm. The sequence of events was thought to be as follows: Infection 
derived from the bleb on the thumb or possibly some other unrecognized 
portal of entry on the hand ; subpectoral abscess, suppurative phlebitis of 
the axillary or subclavian veins; septicjcmia. A free incision Avas made 
that completely traversed both pectoral muscles. A large amount of pus, 
eight to ten ounces, Avas found beneath the pectoralis major, sacculated in 
three pockets lined by gray diphtheritic membrane. The loAvest pocket Avas 
deep to the pectoral muscle, the second extended upward to the site of the 
axillary structures, and the third lay above the axillary vessels and nerves 
reaching to the clavicle. There Avas a shelf of inflammatory tissue between 
the tAvo upper collections. This Avas in the region of the axiilar)? vein. t 
was traversed, found to contain seA'eral acutely inflamed lymph-nodes, and 
led to the site of the lesion in the axillary vein, whose second portion 
Avas exiAanded, Avhite, and contained a thrombus that could be felt through 
the unopened thick-walled vein. Further direction of the vein disclosed an 
uninvolved first portion proximal to the site of the thrombus. Smnlar y 
the lesion tapered off into the third portion of the axillary vein, ihe wall 
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of the vein was firmly embedded in dense tissue agglutinating it to the sur- 
rounding structures and partly to the axillary artery. The branches of 
the vein appeared free from involvement. As the complete dissection of the 
vein was begun a ligature was thrown around the first portion to prevent 
any systemic invasion from fragments of the thrombus. The excision of the 
vein proved tedious because of its fixation to the surrounding structures. 
After the vein was freed it was tied off at its junction with the bracial below 
and removed in one piece. The specimen showed a suppurating thrombus 
about 5 centimetres long, broadly adherent to the wall of the vein. Its mesial 
end was rounded, the distal end rather sharply cut off. The whole wound 
was widely packed. 

After operation temperatures ranged between ioo° and 105° for the first 
week, dropping toward normal with occasional rises in the second week. 
There was no recurrence of chills. Blood culture became negative. The 
patient was placed upon continuous intravenous glucose solution begun 
directly after operation and given without interruption for several days. It 
was discontinued when the patient showed obvious improvement. A rapidly 
developing effusion in the right shoulder joint when aspirated revealed pus 
that contained hccmolytic streptococci. This lesion gradually subsided 
spontaneously. Several abscesses in the soft parts required incision. The 
metastatic lesion in the phalanx of the second finger of the left hand sub- 
sided spontaneously. A mass in the neck appeared, apparently derived 
from the hyoid bone, increased in size with some fulness in the pharyngeal 
wall, and was incised when found to be frankly fluctuant. The post-operative 
temperature was obviously due to the various abscesses that appeared, and 
possibly in part to the pulmonar)’’ process. From the X-ray examination 
of the latter it was impossible to determine whether the lesion was pneumonic 
or referable to suppurative foci. It subsided spontaneously. There was 
progressive healing of the axillary wound and the patient was discharged 
after a transfusion given for the anjemia, six weeks after operation. There 
have been no untoward phenomena since that time and function at the left 
shoulder is satis factor)^ 


C^COSTOMY WITH PROLAPSE OF C^CUM : ILEO-RECTAL 

ANASTOMOSIS 

Dr. Guilford S. Dudley presented a man iwenty-eight years of age. 
who, in 1927, had been submitted to a csecostomy for the relief of rectal 
polypi. Since that time all bowel movements had taken place through the 
ciecal opening and the ciecum had prolapsed about 4 inches from the 
abdominal wall. For the relief of this condition, he was admitted to Belle- 
vue Hospital March 21. 1930. Examination gave evidence of a chronic 
ulcerative colitis with stricture of the rectum about 6 inches above the anus. 
Laparotomy done May i. 1930, revealed a tight, annular scar tissue stricture 
of the left colon at the level of the pelvic brim ; no other abnormality of 
intestines or liver was discovered. A lateral anastomosis was made between 
the terminal ileum and the rectum. After a stormy convalescence, he was 
discharged from the hospital at the end of seven weeks thereafter. Two 
months later he was re-admitted. At this time the greater part of his feces 
were being passed by the normal route but still a considerable amount 
escaped through the ciecostomy opening. September 15 the prolapsed ciecos- 
tomy was dissected free and the ileum separated from the ciecum. 

1 he excess of ciecum was removed and both lumens closed with inverting 
sutures. It was hoped that the recto-sigmoid stricture was sufficiently patent 
to allow the passage of whatever mucoid secretion occurred in the ex- 
cluded colon. 
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Convalescence from this procedure was marred only by the twelve to 
fourteen daily bowel movements per rectum. This frequency was diminished 
somewhat by the use of bismuth and tincture of opium. He now averages 
two to three defecations daily ; is maintaining his general nutrition well ; and 
despite the fact that he has no colon from which to absorb fluids, insists 
that he drinks no more water than an average individual. The ceecostomy 
has remained closed. 

CHOLECYSTOGASTROSTOilY FOR CHRONIC PANCREATITIS 

Doctor Dudley presented also a woman sixty-six years of age, who was 
admitted to the Second Surgical Division of Bellevue Hospital March i8, 
1930. She gave a three weeks’ history of upper abdominal fulness and 'dis- 
tress; anorexia; “sour stomach” and belching of gas. Three days before 
admission she experienced sudden sharp pain in the right upper abdomen 
and on the night before admission sufifered an exacerbation of this pain Avhich 
radiated to the right shoulder posteriorly and was accompanied by vomiting. 
Examination showed a slight icteric tint to the sclerre and skin; marked 
tenderness in the right upper abdomen; and a fever of 100°. She was kept 
under observation for ten days, during which time her jaundice at first 
increased but later decreased in intensity. On the day of operation very 
slight jaundice persisted. The laboratory reported a negative Wassermann 
reaction; a non-protein nitrogen of 38; blood sugar of 82; icteric index of 
35 ; Van den Bergh direct immediate, indirect positive. X-ray after adminis- 
tration of dye showed the gall-bladder faintly visualized but no stones. 

At operation March 28, 1930, the gall-bladder was found involved by 
moderatel}'' dense adliesions and its walls considerably thickened. There 
were no calculi palpable within the gall-bladder or its ducts. The entire 
pancreas was enlarged, nodular and of very firm consistency. It gave the 
distinct impression of being carcinomatous. There were no nearby enlarged 
lymphatic glands nor were there any metastatic deposits in the liver. Recog- 
nizing that this pancreatic change might also be the result of chronic in- 
flammation, dependent in turn upon chronic infection within the biliar}^ 
system, prolonged drainage of the gall-bladder Avould most adequatel}' meet 
either situation. As drainage into the intestinal tract seemed more desirable 
than simple external drainage, a suture anastomosis was performed between 
the fundus of the gall-bladder and the pyloric antrum of the stomach. Her 
convalescence was uneventful and she left the hospital on the seventeenth 
post-operative day. Her subsequent course has been one of continued im- 
provement. She has had no recurrence of biliary symptoms, has remained 
free from jaundice, and has gained in weight. 

Dr. Harold Santee said that his experience with cholecj'^stogastros- 
tomy comprised four cases. He found it satisfactory in cases where there 
was a question of carcinoma and chronic pancreatitis. If Doctor Dud- 
ley would describe the pathological condition representing carcinoma and 
the one representing simple pancreatitis, he said it would be possible to 
differentiate them. Occasionally a case presents diffuse inflammation with 
involvement of the head of the pancreas, and this is put down as chronic 
pancreatitis. The nodular feel and the complete extent of the involve- 
ment in others make one think they are carcinoma. A permanent drain- 
age of the biliary tract would seem to determine the correctness of the solu- 
tion of the problem. This case of Doctor Dudley’s, however, would seem to 
have been a chronic pancreatitis. Doctor Santee had always been satis- 
fied with the results of cholecystogastrostomy in these questionable cases. 
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Dr. John E. Jennings said that he had had considerable experience 
with cholecystogastrostomy, and he was not sure he would use it in every 
case with an indurated pancreas head. In many cases, drainage of the 
common duct would help to distinguish the morbidity and would relieve 
the cases of chronic pancreatitis. Doctor Jennings had seen some of these 
cases going about their work in the third hundred days, carrying small T 
tubes in the common duct, without any disturbance at all. In similar cases 
cholecystogastrostomy had not been so satisfactory as far as the gastric 
disturbance was concerned. The time, however, to decide the question was 
with the case open before the surgeon. 

MULTIPLE SKELETAL EXOSTOSES 

Dr. Guilford S. Dudley presented a man, twenty-one years of age, who 
first entered the Second Surgical Division of Bellevue Hospital in January, 
1930, complaining of a tender swelling on the inner aspect of the lower 
portion of the right upper arm. He attributed its presence to an occupa- 
tional injury received one and one-half years earlier. The swelling has not 
increased in size during this time and he sought treatment merely because of 
the handicap to his desired activities as a pugilist. Examination showed a 
walnut-sized, moderately tender, bony, hard swelling, apparently attached to 
the humerus at the junction of the latter’s lower and middle thirds. X-ray 
showed this swelling to be an exostosis 4 centimetres in length and 2 centi- 
metres in width. January 25, 1930, the mass was exposed and readily re- 
moved with a chisel. It appeared to have arisen from the shaft of the 
humerus on a line with the intermuscular septum between the brachialis 
anticus and the internal head of the triceps muscles. He was re-admitted 
to the hospital in September, 1930, complaining of soreness and stiffness in 
the left thigh after his “road-work,” as well as pain and rapid fatigue upon 
injury to the inner aspect of the arm which had been operated upon eight 
months before. X-rays at this time showed an exostosis on the lateral 
aspect of the middle third of the left femur about twelve centimetres in 
length; a small exostosis just below the mid-point of the shaft of the right 
humerus (site of the previous operation) ; and a smaller exostosis on the 
shaft of the left humerus about 2^/2 centimetres from the shoulder-joint. 
The patient had been unaware of this last noted condition. There were no 
cranial exostoses. 

September 22, 1930, the femoral exostosis was removed. It gave every 
clinical evidence of being identical in structure with the humeral exostosis. 
At the present time no further treatment is contemplated. 

FRACTURE OF LEG; GAS BACILLUS INFECTION 

Dr. Robert H. Kennedy presented a man, aged twenty-four, who, 
December ly, 1924, when eighteen years of age, was struck on the right leg 
by cardboard weighing 100 pounds. When admitted to the Beekman Street 
Hospital he presented a large wound at the junction of the middle and lower 
thirds of the right leg. The X-ray photograph showed also a badly com- 
minuted fracture of the tibia at the junction of the middle and lower thirds 
with one large, loose piece displaced outward and another inward. There 
^yas a transverse fracture of the fibula 3^4 inches below its upper epiphyseal 
line, the lower fragment being displaced backward and inward. Under gen- 
eral anossthesia a debridement of the wound was done after thorough cleans- 
ing and the tibial fracture was reduced manually through the wound. The 
wound was closed and plaster splints applied. 

Within twentv-four hours signs of gas bacillus infection were present 
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and this was i)rovcd hactcriologically. The wound was immediately laid 
open ancl On i el-Oaki)) treatment instituted. J he jjaticiit was also g'iven 
400 ctihic centimetres of tetanus perfrinjj^ens serum intravenous]3^ During' 
the second da}' tliere was no progress of the gas bacillus infection. On his 
fifth day there was no evidence of gas bacillus infection hut there was exten- 
sive jiurulent infection between the muscle planes. The leg was incised widely 
to above the knee-joint and Carrcl-Dakin treatment instituted throughout. 

On the twelfth day a Steinman pin was inserted through the os calcis, 
chiefly for greater ease in dressing the leg, and traction instituted. Up to the 
end of his fourth week further incision was made cv’cry few days for abscess 
formation. During' all this })criod it was expected that amputation would 
he necessary. After four weeks improvement commenced and at forty- 
seven days the tibia showed a large amount of callus. The traction was 
removed on the fifty-fifth day. although the union was not solid. On the 
seventy-third day he was allowed up in a chair and by this time had flexion 
at the knee to 90 degrees. On the eiglity-sixth day a secondary suture was 
attemjited for the large oiien wound over the tibia, but this was only partially 
successful, 'J he union of the tibia is noted as being solid on the one hundred 
and third day. On the one hundred and eleventh day Thiersch grafts were 
applied to the remaining open wound.s. He was discharged on his one hun- 
dred and thirty-scconfl day with wounds healed, solid union, practically 
comjilete motion at the knee-joint and almost no active motion at the ankle- 
joint. lie was walking with crutches and with no splints on. He was 
hearing full weight at seven to eight months. At fifteen months he returned 
to part-time work. 

January 10, 1929, more than four years after the first admission, he was 
again admitted to the Bcclcman Street Hospital with a painful swelling on 
the external aspect of the heel of five days’ duration. This was incised and 
about one dram of thick pus evacuated. In the depth there was a depression 
in the os calcis about i centimetre deep, being apparently the site of entrance 
of the Steinman pin. The roughened overhanging lx)nc was curetted away 
and the wound was entirely healed in two and one-half months and has 
remained so. Otherwise there had been so sequestration. He had no com- 
plaints, no shortening, and no loss of function except that he could dorsi- 
flex the foot to 90 degrees only. 

Doctor Kennedy also presented a man, aged thirty-seven, a porter, who 
was admitted to the Beckman Street Hospital February 20. 1924. at the 
age of thirty-one. He had caught his right leg between an elevator and 
its shaft and sustained a compound, comminuted fracture of both bones of 
the leg in the middle third. He was given a general ancesthetic and after the 
wound was cleaned it was debrided and a fragment of tibia 2 inches long 
removed. One end of the tibia was then engaged in the medulla of the 
other end. The wound was left open, Carrel-Dakin treatment instituted and 
plaster splints applied. 

Three days later gas bacillus infection was evident and the leg was laid 
open from 2 inches below the knee to the internal maleolus. He also received 
400 cubic centimetres of tetanus perfringens serum intravenously in twenty- 
four hours. The infection was promptly controlled and by the ei^teenth 
day the wound was fairly clean and commencing to epitheliahze. He was 
allowed up in a chair on the twenty-ninth day and commenced to use crutches 
on the fifty-eighth day. He was discharged on the one hundred and seventh 
day with union. At present he has no shortening, no deformity ot bone atid 
complete function of knee and ankle. The leg is smaller than m o 
opposite side. He did not work for one and one-half years at the en 0 
which time his compensation case was settled, giving him 95 per cen , oss 

620 



FRACTURE OF LEG; GAS BACILLUS INFECTION 


of leg. His regular work was as a tailor and at the time of the accident he 
was working as a porter temporarily. He is now employed as a tailor earn- 
ing more money than before the accident. This patient was shown as a 
late result in a severe compound comminuted fracture complicated by gas 
bacillus infection ; also because of the method used in locking the fragments. 
It is of interest to compare the 95 per cent, loss of leg awarded by the 
compensation board with the late result. 

Doctor Kennedy also presented a man, aged thirty-seven, who was 
admitted to the Beekman Street Hospital May 4, 1927. He had fallen on 
the sidewalk, sustaining an oblique fracture of both bones of the leg in 
the middle third, not compounded. The X-ray taken in emergency traction 
showed good position. There was a spur which seemed likely to engage 
and hold the fragments in position. The leg was therefore put up in plaster 
splints. The next X-ray showed that the fragments had slipped and on the 
fourth day traction by tongs in the malleoli was instituted. On the ninth 
day the tongs slipped and a Steinman pin was inserted through fhe os calcis. 
This was removed on the forty-third day, and plaster splints applied. He 
was then allowed up on crutches. On his sixty-sixth day the X-ray showed 
practically no callus and a false point of motion was still present. He insisted 
on going home and signed a release. The splints were removed four months 
after injury. He used two crutches up to six months and after nine months 
walked without a stick. Knee motion was complete at six months and ankle 
motion at eight months. The pin holes closed before he left the hospital 
and never gave him any trouble. At one year he returned to his usual work 
at usual pay. He shows a slight anterior bowing of the tibia with a lump 
at the site of fracture. There is no shortening, function is perfect and he 
has no complaints. This case illustrated the common experience in the 
slipping of oblique fractures and the necessity of more than mere immobil- 
ization if healing is to be obtained without shortening. 

Dr. Robert H. Kennedy then read a paper entitled “Fracture of the 
Shaft of Both Bones of the Leg. An Analysis of One Hundred and Seven 
Cases,” for which see page 563. 

Dr. William Darrach remarked with reference to the relative fre- 
quency with which Doctor Kennedy had used reduction by plaster and reduc- 
tion by traction. There were many in this group in which, Doctor Darrach 
lielieved, Doctor Kennedy would now use traction. The cases of oblique 
fracture, where plaster was put on and failed of results and then traction 
was used, illustrate the experience of many surgeons with oblique fractures. 
Where traction can be used and watched carefully, one gets better results 
than from simple reduction and use of plaster. When the ends can be 
made to engage and lock, the traction method may not be necessary. There 
are several things that have been learned about traction, by bitter experience, 
and one is that it should not be considered a method of treatment all by 
itself, but should be used with manipulation of fragments. Also, if one is 
going to get reduction by traction, one must get it early. Doctor Darrach 
believed that with a given fracture, if traction was put on within one hour 
of the injury, five pounds might bring it down ; ten pounds in two hours, or 
fifteen pounds in six hours. Twelve hours afterward it might take twenty 
to twenty-five pounds. The result, however, will be much better with a 
strong pull at the start. Doctor Darrach often starts right away with 
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thirty pounds' skeletal traction, and within thirty-six hours reduces it. If 
the purpose has Ijeen accomplished within six to twelve hours, the pull can 
be reduced, getting down to fifteen pounds as soon as possible. In many 
cases one can gel lengthening but not apposition of fragments with traction 
alone. Fragment should be replaced by manipulation within lwent3'-four 
hours. Traction should be used in connection with old-fashioned manipula- 
tion of fragments, either by fingers alone or bj' pressure from witbout. What 
Doctor Kennedy said was true, that traction requires as much attention 
and experience as open o])eration — perhajjs even more so. With traction one 
is never done, for constant care must be taken with adjustments. 

Another surprising thing was the length of time this group of cases 
took for solid union. This is more in common with experience than with 
the textbooks, which speak of getting solid union within six weeks. Experi- 
ence shows it is more iikcl}’’ to lake twelve weeks in spiral fractures, or eight 
weeks in fractures of the lower third. In most of the textbooks the descrip- 
tion of tlie time taken for solid union is far too optimistic. There was onl}' 
one point in which Doctor Darrach disagreed with Doctor Kennedy, and that 
was the way in which he spoke of non-union. He thought it was not fair 
to talk of non-union until after a year. Delayed union, yes. In severe cases 
with soft-part injury, the normal time for union may be six or eight months. 

Dr. Doxau) G'oroon said that this group of cases demonstrated a cross 
section of some very conscientiously cared-for cases in this city, from the 
time of first aid to the time of the follow-uj>. It furnished a very excellent 
comparison for men doing fracture work, rather rare at the present time. 
Most of the complications appear to have been due to damage of the soft 
parts. The}’’ seem to have been handled extremely well. These cases 
emphasized the need of greater attention to the immediate care of the 
damaged soft parts. Six or seven years ago, at the City Hospital, the 
speaker, Avith Dr. Howard Collins, realized that spiral fractures required 
traction, but found that the tongs then in use Averc unsatisfactory. Doctor 
Collins designed a simple parallel bar device Avhich consisted of tAvo round 
parallel metal bars nine inches long, Avhich are held apart parallel to each 
other by tAvo fiat metal members eight inches long, also parallel to each other. 
The fiat members cross the round bars at right angles, and are attached to 
these by four adjustable locking connections. The connections permit separa- 
tion of the round bars, rotation on their long axis, and a difference in length 
from the cross member Avhere the traction cord is applied to the pin Avhich 
enters the malleoli. In one end of each round bar there is a hole at right 
angles to the long axis Avhich recewes a steel pin inches long and 3/ld 
inch in diameter. This is held in place by a small thumb screw. This pin 
has a rounded tip instead of a sharp one (a suggestion of Dr. Kirby 
Dwight). After a small skin incision is made, a hole is drilled in the outer 
cortex of each malleolus Avith a 3/16-inch drill. The blunt pins are intro- 
duced, the bars adjusted to the pins and locked in position. The blunt pm 
does not grove its way out under traction, and cannot penetrate. The adjust- 
ment takes care of the superior and anterior position of the internal malleolus, 
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and of any discrepancy in the angles of the drilled holes. It permits some 
movement of the ankle-joint. This devise was used with considerable suc- 
cess on a case of intractable spiral fracture. It offers a suggestion for further 
work on these lines. 

Dr. John J. Moorhead remarked that the Steinman nail was regarded as 
the best form of skeletal traction. This has been the experience at the Post- 
graduate Hospital. In regard to the cases of delayed union, in his experience 
this has occurred more in fractures of the lower third of the tibia and fibula 
than in any other part of the body. A point of interest was the early reduc- 
tion accomplished in these cases. Starting reduction when the case is first 
seen by a staff trained to regard these broken bones as emergency cases, in 
the same way they regard appendicitis, is very significant. As to the method 
of estimating the end-results in the Post-graduate Hospital, they had been 
using for a number of years a method that seemed simpler. Instead of taking 
the three factors which they have at the Massachusetts General Hospital, 
anatomical, economic, and functional, the Post-graduate estimates the end- 
results in terms of function, union, and contour. It remains to give function, 
union, and contour statistical value. By function is meant capacity to per- 
form, by union is meant the state of repair, and by contour is meant external 
appearance. By giving statistical value to these, one can come to some sort 
of numerical value. Therefore function is estimated at 6o per cent., union 
at 20 per cent., and contour at 20 per cent. If to a patient half his former 
function is restored, it is estimated at 30 per cent. Half union is put at 
10 per cent, and half contour at 10 per cent. The sum of these three would 
be a 50 per cent, end-result. 

Dr. Seth M. Milliken said he had used the traction method for years 
in all cases where maintenance of reduction was difficult. He had seen no 
damage to the ankle from the use of the pin in the os calcis as muscular 
function, which was kept up by the balanced traction, promptly restored 
the joint separation. He emphasized the fact that a maximum weight must 
be applied at first; that is, sufficiently heavy to reduce the fragments 
promptly, by distraction if necessary. As soon as over-riding is corrected the 
weight may be reduced until only sufficient is used to maintain the alignment, 
the surrounding muscles maintaining the apposition. 

Dr. Kennedy, answering Doctor Neuhof’s question, said that tetanus per- 
fringens serum had been used in at least twenty-five gas bacillus cases. It was 
always accompanied by thorough surgical incisions. It had no ill effects and 
may have had some good ones. It was used sometimes as a prophylactic in 
cases in which there was a possibility of gas developing. Replying to Doc- 
tor Murray, he said that scrubbing in debridement of these wounds had pro- 
duced no ill effects. They were wounds which were dirty from being dragged 
m the streets or ground in the bottom of an elevator shaft. When there 
was no marked muscular injury, an effort was made to get out the dirt 
rather than cut out muscle. If there was actual dead muscle, that was 
naturally cut away. Great dependence was placed on thorough washing, 
irrigating with up to 3 to 5 gallons of fluid. 
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THIOCRESOL IN WOUND HEALING 

Furttiur experience with thiocresol has confirmed the thesis that the 
sulpliydryl radicle stimulates cell division. The reasons for this and a tech- 
nic for the use of thiocresol in wound healing were given in a previous 
communication.^ 

A most important fact in this field is that the new skin covering a recently 
healed leg ulcer, for example, is very thin, shiny, translucent and delicate. 
This, coupled with the jioor circulation so often in the neighborhood, is a 
real threat to durable healing. Apjirojiriate methods to aid circulation can 
he used, such as bandages, elastics, heat, etc., and jierhaps central stimulants 




Fig. I. — A. Skin of left slionldcr of albino r.at. Painted 3X weekly with i per cent, cresol in 
.alcohol. 15. Skin of right shonhler of the same r.at. Painted 3 x weekly with i jier cent, thiocresol in 
alcohol. Both photomicrographs of parafin, II. and E. sections X95. 

when necessar3^ Thiocresol can be used to stimulate the new skin to 
material thickness. At the same time increase in vascularity occurs beneath. 

The evidence for this statement was first obtained in rats and mice." 
The hair was carefully clipped and various percentages of thiocresol in both 
alcohol and in lanolin were rubbed on the intact skin. After about six weeks, 
applications being made three to six times a week, the skin was grossly and 
microscopically thickened to four and five times normal. (Fig. i.) 

Successful experience to date in humans was obtained in three cases, two 
of leg ulcer, one of ulcer of the side of the foot. A description of the 
latter follows: 

Mrs. C., now aged thirty years, was injured twenty-one years ago (in 1909) by a 
heavy weight falling on the outer side of the left foot. A bruise resulted and large 
vessels were probably severely injured, from the history of the e.xtensive ecchymosis. 
The part remained tender and sensitive. Fourteen years ago (in 1916), an ulcer 
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small vesicles and papules on the area treated after about two weeks of 
applications. Finally scabs, fissures and excoriations appeared. In spite of 
continued application of the tbiocresol, these healed after about two weeks, 
and the end-results at six weeks in both the animals which developed the 
eruption and those which did not, were the same, vie., much thickened skins. 

Of fifteen laboratory workers who have been in contact with the chem- 



/ 

. , _ 

Fig. 3. — Hand of a “fcnsitive” laboratory worker after exposure to i per cent, alcobolic solution of 
thiocresoi. The stopcock broke off a burette coiitaininR the solution; it spilled over the hand; avas not 
washed off for some time. Composite picture of a week’s duration: the small vesicles like ivy poison- 
ing appeared first and were followed by coalescence to large blebs. Treatment with boric acid ointment 
containing 0.5 per cent, menthol allayed the itching, and healing took place in about two weeks. This 
is the extreme case of those observed. 

ical, two have shown the same phenomenon. Naturally, in their cases, they 
were removed from the exposure. 

That it was not the organic portion of the molecule, i.e., the cresol 
portion of thiocresoi, which was responsible, is shown in animals by the fact 
that control applications of equivalent concentrations of cresol to the same 

626 



THIOCRESOL IN WOUND HEALING 

animals, on other parts of their skin, at the same time, showed no 
effects whatsoever. 

Also, other sulphydr}d-containing compounds produce the same results, 
e.g., benzyl mercaptan. 

In the two laboratory workers and in six patients to date, the untoward 
reaction can be described as follows: In two patients, the i : 10,000 solution 
produced the phenomenon (applied three days and seven days, respectively) ; 
in the others, stronger concentrations (0.25 per cent, to i per cent.) were 
used but once. Small papules rapidly becoming vesicles appeared on the 
reddened surface of the skin. They itched intensely and in two cases were 
diagnosed as ivy poisoning by physicians who knew nothing of the history. 
The distribution was sharply confined to the area of skin to which the 
thiocresol was applied. The vesicles coalesced in two to three days to 
larger or smaller blisters. (Fig. 3.) The itching ceased. The blisters on 
puncture released a clear yellow serum and healing went on, uninterrupted. 
Points of difference from ordinary burns are the intense itching and when 
the blisters were excised, the exposed surfaces were not raw and red, but 
pink and apparently no more sensitive than the surrounding skin. In addi- 
tion, stronger alcoholic solutions (up to 5 per cent.) when deliberately 
applied to the skin of several “non-sensitive” volunteers, produced no caus- 
tic effects. 

Since it is quite clear that cell-division results depend on concentration, 
time, and number of applications, we now use o.i per cent, thiocresol in 
lanolin for further experience in thickening the skin. It is very likely the 
optimum concentration varies with individuals. 

Obviously, this “hypersensitivity,” so to speak, is worthy of intensive 
investigation. The theoretical basis and biological significance will shortly 
be discussed from this institute.^ 

SUMMARY 

Applications of stronger concentrations of thiocresol (0.25 per cent, in 
lanolin, for example, three times weekly), will cause cell proliferation and 
thickening of the skin, with increase in vascularity in the subcutane- 
ous tissues. 

The skin of a certain percentage of individuals reacts to these stronger 
concentrations by vesicular eruptions which later disappear. 

Weaker concentrations may be better adapted in certain cases. 

Stanley P. Reimann, M.D. 

Philadelphia, Pa. 

From the Research Institute of the Lankenau Hospital. 
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APPENDICOVESICAL FISTULA 

Fokkign bodies are considered to be an infrequent cause of appendicitis, 
esjjecially in America, where tlie f<x*calith is not regarded as a foreign body. 
A survey of tiie literature (IMitclielip Fowler- and Berger'*) shows that 
approximately 2 to 3 j)er cent, of all cases of appendicitis are caused by true 
foreign bodies. Mahoney' reports a scries of seventy- four cases in which 
foreign bodies were the cause of aj)pcndicitis. In forty of these cases the 
appendicitis was due to the presence of sharp instruments (pins), and the 
mortality in thirty-eight was 55.2 per cent. In the majority of these cases the 
appendicitis occurred in childhood, and no history of swallowing the pin 
could he obtained. 

KceiF’ reports the case of a man aged twenty-four, who had suffered 
from dysuria since the age of seven years. At the onset of the dysuria the 



Fig. I. — Vcsic.^I calculus from incrusted pin. 

family doctor found a pin in the urethra and removed it. The patient stated 
that he did not insert the pin into the penis, nor did he remember swallow- 
ing it. At the age of twenty-three he was thought to have a rectovesical 
fistula secondary to the rupture of a prostatic abscess. Two unsuccessful 
attempts were made to close this fistula. One year later a laparotomy was 
performed and a long appendix was found, with its distal end incorporated 
into the bladder wall. The appendix was separated from the bladder and 
removed, and the patient made an uneventful recoAxry. 

CASE HISTORY 

The patient, a man aged twenty-six years, entered the clinic on June 17, 1930, 
complaining that he had been troubled with bladder stones since 1917. He had been 
treated by irrigations for a very painful bladder, and had been cystoscoped twice with 
negative findings. The patient states that in Januarj^ 1925, he fell downstairs and 
“jarred a stone loose from the bladder wall.” An X-ray picture taken at that time 
revealed a large stone in the bladder surrounding a pin (Fig. i). This was removed 
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from the bladder one week later. The patient did not recall swallowing the pin, but his 
mother stated that it had been swallowed when he was about six months old. 

In January, 1926, a recurrent calculus was removed from the bladder by c)"stotomy, 
and in July, 1927, a third stone was removed pa incthraiih by means of a lithotrite. 
During 1927-1928 the patient suffered intense pain with each urination. During the 
preceding two years he had attacks of chills and fever, and passed gravel and blood in 
the urine. Several times these attacks were accompanied by pain in the region of the 
left kidney, and during the preceding month he had noticed a material in the urine that 
looked like faeces. 

X-ray examination revealed no suspicious shadows in the genito-urinary tract. On 
cystoscopic examination the bladder was found to be very much inflamed. In the 
posterior portion of the bladder near the top there was a depression which suggested 
a fistula connecting with the bowel. Considerable faecal material was found in the 
bladder, suggesting the e.xistence of an enterovesical fistula. In view of the badly 
inflamed bladder, retrograde pjelograms were not made. Uroselectan was given intra- 
venously, and the urogram showed moderate right hydronephrosis, with a normal ureter. 
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Fig 2 — Drawing showing the appendix and its attachment to the bladder. 

The left renal pelvis appeared to be normal. The left ureter was visualized, but not 
well visualized, and was normal. The bladder was small but normal. 

The patient entered the hospital June 28, 1930; a suprapubic operation was done on 
the 30th, under spinal antesthesia. After the small intestines had been packed off into 
the upper abdomen. The appendix was found adherent to the dome of the bladder 
(Fig. 2). The enterovesical fistula was in all probabiht.v due to the pin swallotved by 
the patient in infancy which had lodged in the appendix and perforated the bladder. 
The appendix was removed from the caecum, and its distal end disserted free from the 
bladder wall. The bladder atos closed by inverting the wall with two rows of con- 
tinuous catgut sutures. 

The pathologist reported that the specimen consisted of a portion of the appendix 
which was adherent to and communicated with the bladder. On one surface it was lined 
by soft, velvety, irregular mucous membrane such as is seen in the bladder. The sur- 
rounding portion of the tissue showed dense fibrous adhesions. Opening into the centre 
of the patch of mucous membrane Avas a small tubular structure AA’hich allowed the 
passage of a probe. This AAas the appendix. (Fig. 3.) 
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After tlic operation tlic patient made an uneventful recovery, and was discharged in 
two weeks. A month later he returned to the clinic, reporting that he was free from 
symptoms. Tiic urine was clear, amber colored, and alkaline in reaction. The specific 
gravity was 1.020. It contained neither albumin nor sugar, and the microscopic e.xam- 
ination of the urine gave essentially negative findings. 

In reviewing the literature, only one other report was found of a case of 
appendicovesical fistula. However, although reports of such cases are rare, 

the ])resence of foreign bodies in the 
ai)pendix is not uncommon. 

Urologists frequently find foreign 
bodies in the bladder, but it usually 
is believed that they have been in- 
serted into the urethra, slipped be- 
yond the patient’s control, and 
ascended to the bladder. Once there, 
they become encrusted with mineral 
salts and a calculus is formed. When 
our i>atient stated that a pin was 
found in the bladder, we supposed 
that it had been introduced tiirough the urethra, but subsequent events in his 
case led to the belief that the pin swallowed in infancy lodged in the appendix 
and penetrated the bladder, causing an appendicovesical fistula. The bladder 
stone with the pin was removed in January, 1925, but the fistula persisted, 
and was the cause of the re-formation of the bladder stones. Since the re- 
moval of the appendix and closure of the fistula the patient has been free 
from urinar}’’ symptoms. 

William E. Lower, M.D. 
James I. Farrell, M.D. 
Cleveland Clinic, Cleveland, Ohio. 
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SUPERNUIMERARY ECTOPIC URETER 
This case is reported: (i) To record an extremely rare anomaly. 
(2) To submit the pathological evidence for the first time that this type of 

630 


Appendix 



Blddder 


Fig. 3. — The fistulous tr.sct excised sliowinp the 
connection hetween appendix and bladder. 



SUPERNUMERARY ECTOPIC URETER 


supernumerary ectopic ureter is explained by persistence of Wolffian body 
and not by splitting of ureteral analgen. (3) To plead for conservation of 
kidney to which this structure is attached so intimately that nephrectomy at 
first seems indicated. 

A woman, aged twent3^-two j'ears, presented herself, complaining of continuous loss 
of urine with occasional severe attacks of pain in right kidney region. She was married 
at nineteen, had a baby at twenty-one years of age. Since birth has continued to have 
enough loss of urine to necessitate wearing two pads each day. Occasionally she suffered 
a typical kidney ureteral colic consisting of severe pain in right kidney which radiated 
into vagina and inner aspect of right thigh. Pain was followed by chills, fever, nausea 
and vomiting. It was unusual in that a vaginal discharge often occurred during or soon 
after these attacks. The attacks had durations of from two to eight days and were 
not relieved by morphia which alwa3's made vomiting more severe. Discharge after 



Fig. I. — Injection of accessory tube with so- Fig_ 2 — Injection with 12 per cent. 

dium iodide. sodium iodide. Showing relation of accessory 

tube and kidney. 

the attack was like “lochia” or “like milk,” and continued for about twelve days after 
the initial escape of about four tablespoonfuls. Her treatment had extended over twenty 
years and many procedures had been tried, including dilatation of uretheral and ureteral 
strictures for two 3"ears, kidney lavage, bladder irrigations, douches, removal of appendix, 
and fixation of right kidney through a lumbo-lateral incision. None of these procedures 
seemed to influence the escape of urine, and the attacks of colic were increasing in 
severit3’’ and frequenc3^ 

She was a well-developed woman ; there was no odor of urine. General examination 
was negative except for a tender oblique scar of kidney incision. Genito-urinary exami- 
nation revealed the apparently normal genitalia of a multipara. Uterus and adnexa 
normal, urethra not remarkable. Posterior to the urethra about two millimetres and 
about one millimetre to the right of the mid-line between two folds in anterior vaginal 
wall, an opening not unlike a second urethra was found and entered with a small probe 
for about one-quarter of an inch. The tract became tortuous or strirtured at this point. 
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Indigocarmine was injected intravenously and appeared in three minutes in bladder 
urine; did not appear in excretion from this abnormal opening Iiowever. 

Cysloscopk Examination . — Bladder interior not remarkable except tliat tlie trigon 
seems small, landmarks not well developed. There is a low-grade trigonitis. Ureters 
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Fig, 5. — Lymphoid nodules and gland-Hkc 
structures not unlike those found in intestinal 
tiact. 


Fig. 6. — Stratified transitional epithelium and 
low cuboidal epithelium-lined tube. 


tion, an accessory tube with a bulb-shaped end internal, posterior, and superior to, the 
right kidney. The tube wound itself around the normal ureter, crossing it twice as it 
descended to the vagina where it was very tortuous and showed alternating dilatations 
and strictures. Injection of this tube reproduced the t3'pical colick}' pain of which 
patient complained. Laboratory findings have never been remarkable though they 
included Wassermann, blood and urine, and an attempt was made to determine the exact 
character of fluid escaping from the accessory ureter. The smear did show pus cells 
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to a stratified transitional epithelium rcscnibliiiB that found in the bladder. In the sub- 
mneosa, the second layer, masses of lymphatic tissue, also gland-like structures resembling 
intestinal glands, are found. The remainder of the tube consists of a circular muscular 
layer and a longitudinal muscular layer surrounded by adventitia. There is a marked 
inflammatory picture as shown by the small round-celled and plasma-celled infiltration. 

Spitzer and Wallin in Annat-s ok Surgery for December, 1928, suggest 
that embryologically this can be interpreted as a retention of mesonephric 
tubules and Wolffian duct rather than older explanation of splitting and redu- 
plication of original kidney band on Wolffian duct, and offer the following 
reasons to substantiate the contention, i. Gaertner’s ducts in females are 
remnants of Wolffian body and these ureters opened in the position of Gajrt- 
ner’s ducts. 2. Excretion is probably not urine. 3. That pelvis is poorly 
developed and mesonephrotic structure and not kidney tissue is connected 
with accessory tube. 

They stated that the problem would probably ultimately reach solution 
should a careful histological study ever be available. We concur in their 
opinion that this strange body is not a ureter but an adult Wolffian system — 
a persistent mesonephric duct and Wolffian body, and for the first time, sub- 
mit pathological specimen and microscopic study to substantiate this inter- 
pretation. This investigation reveals: 1. That connection with upper pole 
of kidney may be by adhesions only and not by collecting tubules. 2. That 
epithelium may vary from intestinal type of columnarepithelium to stratified 
transitional epithelium which should not occasion surprise as analgen is 
derived from cloaca. 3. That mucosa contains intestinal-like glands and 
lymphatic tissues that suggest intestinal structure. 

While reduplication of ureter with unusual implantation is relatively rare, 
about one hundred cases having been reported, this particular type is very 
rare. 

Kilbane in his article in Surgery, Gynecology and Obstetrics, January 
1926, records two cases in Table IV which probably could be similarly classi- 
fied had the histological material been available. Full credit should be given 
to Spitzer and Wallin for indicating necessary study to prove that reduplica- 
tion of ureter and persistence of mesonephric duct are two distinct entities. 
The resulting surgical problems are radically different. For reduplication of 
ureter, ligation, pyelopyelostomy, transplantation into bladder or bowel and 
heminephrectomy have all been suggested or tried. But in this newly recog- 
nized condition, though the picture may be similar the anomaly should be 
dissected from the kidney and entirely removed. Plea is therefore made for 
conservation of kidney, though at the time of operation kidney may seem to 
be structurally a part of Wolffian body. 

Rollan Walter Kraft, M.D. 

Pasadena, Calif. 
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THE USE OF FASCIA LATA FOR THE OCCLUSION OF 
ARTERIES IN CASE OF ANEURISM 
In the Annals of Surgery of July, 1930, vol. xcii, No. i, pp. 8-22,. 
J. M. Hanford and J. M. Wheeler, writing about pulsating exophthalmos, 
are discussing the different methods of arterial occlusion. The great danger 
of immediate complete and permanent occlusion of the common or internal 
carotid artery, especially with older people, is too well known to be com- 
mented upon. This is why in 1911 Matas and Allen advocated the technic 
of partial occlusion by an aluminum band, which could be compressed com- 
pletely at a second operation. About the same time Neff reported his method’ 
of gradual occlusion by placing the artery between the two blades of an alu- 
minum clamp, which are gradually approximated by the traction of rubber 
bands. With both methods a second operation is necessary; in the first 
instance, to make the complete occlusion, in the latter, to remove the clamp. 
H. H. Kerr, in 1925, reported three cases, in which he used with good success 
a strip of fascia lata for the partial occlusion of the common carotid artery 
for pulsating exophthalmos, after two to four weeks followed by a complete 
ligation. Thus in all these cases a two-stage operation was done systemati- 
cally and no use was made of the tendency of the fascial band to shrink, thus 
gradually producing a complete occlusion out of a partial one; in his second 
case he reoperated, although after two weeks the subjective and objective 
signs of the disease were very much diminished after the partial occlusion, 
which operation might have been unnecessary. This tendency to shrink and 
produce after a while a complete occlusion out of a partial one is attributed 
also to the chromicized pig’s bladder (Baer’s membrane) by Hitzrot and in 
the case reported by Hanford and Wheeler this seemed to have hap- 
pened indeed. Especially where an occlusion of the common or internal 
carotid artery is necessary it is of the utmost importance to give the collateral 
circulation a chance to develop, that this be done very gradually; and it 
seems to me that the fascial band, on account of its above-mentioned prop- 
erty and because it is tolerated very well by the tissues permanently, is the 
ideal material to use in these cases. Even if no complete occlusion would 
ensue by itself, one can make a complete ligation later with much less danger, 
because the collaterals are in the meantime gradually trained to take over 
the work. 

To illustrate this shrinking tendency of a fascial band, by which an 
aneurism of the brachial artery with insufficient collateral circulation was 
cured after a partial ligation, I wish to report the following case : 

December lo, 1925, a girl, nineteen years old, consulted me for a swelling at the 
mner side of the right arm, which had been discovered a few months previously by 
chance. It had not given her any trouble at all and since then it had not grown per- 
ceptibly. As far as she knew no trauma had occurred in this region. Examination 
revealed an aneurism of the right brachial artery, about four centimetres long and two 
centimetres in diameter, somewhat below the insertion of the deltoid muscle. The expan- 
sile pulsation disappeared when the arterj” above it was occluded by pressure. The radial 
pulse was, although smaller than at the other side, distinctly palpable. The reaction of 
Wassermann was negative. With a palpable pulse in the artery below the aneurism 
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one could already predict an insnllliciency of the collateral circulation, but for all security 
the test according to Matas was done, which proved to he negative (no hyj>cra;niic reac- 
tion occurred after removing the elastic compression with the artery above the aneurism 
still occluded). 

Under thesq circumstances a complete and sudden ligation of the artery was certainly 
courting disaster; in one or the other way we had first to improve the collateral circu- 
lation before contemplating this. It then occurred to me that we could make a partial 
ligation of the artery above the aneurism with a strip of fascia lata and thus force the 
collaterals to do more work and become better develojK-d, after which an e.xtirpation of 
the aneurism could be done with impunity. 

December ii, 1925, I operated under local amesthesia, removing a strip of fascia 
lata, six centimetres long and one centimetre broad, from the outer jiart of the thigh 
and bringing this under the artery juk|alK)ve the aneurism; the two ends of the fascial 
band were pulled upward and then a .straight artery clamp, catching these between the 
jaws, and placed iiarallel with the artery, was pushed^-up' against the artery as far as 
possible and locked ; then a second similar clamp was placed between the first one and 



the artery, after which the pulsations in the aneurism and radial artery were just 
palpable; then a round needle with a double .silk ligature was brought between the 
second clamp and the artery, both ends of which, after cutting the loop, were brought 
back in the same way through both margins of the fascial band and tied securely while 
the clamps were removed (see the drawing). After ascertaining that the circulation in 
the arm and hand was sufficient the wound was closed without drainage. For a few days 
the right arm was kept somewhat elevated and, although the arm and hand felt a little 
colder than at the opposite side, at no time were there any signs of trouble with the 
circulation. Ten days after the operation, for the first time, there could not be felt any 
pulsations in the aneurism or radial artery ; about a month after the operation the 
aneurism had shrunk to about half of its former size and still no pulsation was felt 
here, but this time the radial artery could be felt pulsating, although faintly, which 
could in no other way be explained but that the collaterals had developed and brought 
the blood from the brachial artery above the aneurism through the arteriie collaterales 
ulnaris superior-collaterales media and radialis via the rete articulare cubiti and 
arterijB collateralis ulnaris inferior and recurrens radialis back to the radial arterj'. 
This was further substantiated by the test of Matas which proved now to be distinctly 
positive. During a few months after the operation the patient complained of becoming 
tired easily in the right arm, which then felt cold also, but these signs of somewhat 
impaired circulation soon disappeared altogether and the last time I heard from her 
about a year ago, she had no trouble at all with her arm, even after playing a strenuous 
game of tennis. The former aneurism has changed into a small hard (fibrous) nodule. 

Th. S heffelaar-Klots, M.D. 

Zcislj Holland 
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URETERAL ABDOMINAL WALL TRANSPLANTATION 

THE EXPERIMENTAL TRANSPLANTATION OE THE URETERAL 
ORIFICES TO THE ANTERIOR WALL OF THE ABDOMEN 

Transplantation of the ureters into the wall of the abdomen provides 
an easy method for the differential study of renal function in animals, and 
the difficulties of cystoscopy are obviated. The transplantation may be done 
in one or two stages. Such preparations are entirely satisfactory if care is 
taken to prevent subsequent infection of the urinary tract. The chief 
advantage of the method lies in the ease with which the ureters may be 
catheterized and with which the intact animal may be studied. Catheters 
large enough completely to occlude the lumen of the ureter may be employed 
and hence all leakage about the catheters prevented. Under such conditions 
quantitative study of the urine can readily be undertaken. 

The following technic for the transplantation of the ureters into the 




Fig. la . — Method of isolating the ureter and the accompanying blood- 
vessel, and b, sectioning the muscularis. 

abdomen of the dog has been so uniformly successful that it seemed worthy 
of description. 

Under ether anaesthesia and with strict regard for asepsis, a median-line 
suprapubic incision is made. The bladder is delivered out of the wound, 
and the adjacent viscera and the margins of the wound are carefully pro- 
tected by packing. An opening is made by blunt dissection through the 
thin areolar tissues at a point near to the neck of the bladder and immediately 
subjacent to the ureter which is to be transplanted. A strip of gauze is 
pulled through the opening. The gauze not only protects the ureter, and 
particularly its blood supply, from operative trauma, but by exerting traction 
on the free ends of the strip, the ureter is pulled away from the wall of the 
bladder, exposing the field for the next procedure (Fig. la). The wall 
of the bladder is then incised with the belly of a scalpel until the mucosa is 
exposed in such fashion as to outline a rosette of the wall of the bladder, 
into which both the ureter and vesical artery enter (Fig. ib). When this 
area is properly delimited the mucosa is cut through, especial care being 
taken to bisect the trigone so as to avoid encroaching on the opposite orifice 
(Fig. 2a). At all times the relation of the blood supply to the segment 
must be borne in mind, for on its preservation depends the success of the 
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operation. The bladder is llien closed by means of two layers of inverting 
sutures (Fig. 2h) and the rosette of the wall of the bladder is carried 
through a median rectus stab wound without torsion and sutured to the 
skin after sufficient skin has been removed to accommodate the transplanted 
])iece without tension (Fig. 2r). The abdominal wound is closed in layers. 

It will be found heli)ful to in.sert ureteral catheters as soon as the bladder 
is opened and the orifices arc identified. The transplantation of both ureters 
is done in cs.sentially the same manner; the neck of the bladder is closed 
either by ligature or jnirse-string suture, and the two segments to he trans- 
planted arc trimmed on their fundic margins to get rid of the exce.ss tissue, 
and then are transplanted as described. 

The i)Ost-o] 5 erative care is important. The animal must he inspected 
twice daily. The orifices must he kept free from uriniferous incrustations, 



and excoriation of the skin must be prevented. The frequent use of physio- 
logic sodium chloride infusion will be found helpful in the resultant flushing 
of the urinary tract. 

John jM. McCaughan, ]\I.D., 
Frank C. Mann, M.D., 

Rochester, Mim. 

From the Division of Experimental Surgery and Pathology 
of The Mayo Foundation. 
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Die Avertinnarkose in der Chirurgie. By Professor W. An- 
schutz, M.D., K. Specht, M.D., and Fr. Tiemann, M.D., 8vo; cloth; pp. 
605. Julius Springer, Berlin, 1930. 

The authors have gathered together various data relative to the adminis- 
tration of avertin as an anaesthetic since its discovery by Eichholtz, in 1926, 
and its first administration rectally by Eckstein of Diisseldorf. The general 
deduction is that it is unsafe to induce full narcosis with it but that used as 
a general basic anesthetic, its exhibition is most satisfactory. The results 
of several thousand cases are analyzed. 

The substance is a tribromethyl alcohol. It is to be administered in 
dosage according to the patient’s weight, the average being 100 milligrams 
per kilogram. The dosage will be varied, however, according to the experi- 
ence of the administrator. Thus, children and young adults will require 
relatively larger doses than the aged. Obese and debilitated patients and 
those in whom there is an impaired elimination should also receive smaller 
dosage. 

Its use is contraindicated in instances of severe kidney and liver de- 
rangements, in cases of marked arterial hypertension and in cachexia, shock, 
acidosis and diabetes. 

The method of administration of avertin is most simple. The tribro- 
niethyl alcohol is a heavy fluid. The amount elected to be used, usually be- 
tween 4 and 5 cubic centimetres, is added to distilled water previously heated 
to 105° Fahrenheit. If the mixture is cooler, the avertin will crystallize. 
This is then shaken until the drug is thoroughly admixed with the distilled 
water. The resultant solution is then tested with congo red for assurance 
that there is no free bromine present which would prove irritating to the 
rectal mucosa. The mixture is introduced into the lower rectum through a 
funnel and small rectal tube or syringe. Details of its use by different sur- 
geons such as Nordmann, Kreuter, Butzengeiger, Kohler, B. Martin, Els and 
Jager, and its use in children by Sievers, are given fully. If greater re- 
laxation is desired, supplemental anaesthesia with ether or gas-oxygen may 
be employed or local anesthesia induced. All three of these methods have 
been employed by the reviewer most successfully. 

The patient falls asleep quite naturally in from four to ten minutes 
usually, the pulse and blood-pressure seldom showing noticeable alteration, 
the breathing becoming possibly a little more shallow and the face a trifle 
flushed. Usually, at the end of twenty minutes, the operative work may be 
proceeded with subsequent to which the patient sleeps normally for five to 
^ght hours, a complete amnesia having been developed during the interim. 

here is seldom any nausea or vomiting and no period of excitement during 
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either induction or recovery. Tiiese aspects of avertin antesthesia certainly are 
most desirable and of great importance in justifying its clinical use. 

The 103 deaths which have been recorded are not, it would seem, a 
proper indictment against it as they were, in general, in instances of poor 
surgical risks and either the result of the employment of an hydrolyzed solu- 
tion or had received an overdosage. Twelve only can be ascribed to an 
idiosyncrasy to the drug. From statistics, it would appear to be at least 
twice as safe as etlier and five times safer than either chloroform or 
spinal anaisthesia. 

It appears to he chiefly indicated in elderly people and in children. It 
has been most satisfactorily employed ' in severely wounded patients — in 
moving or undressing them, during direct or X-ray examination, at dressings 
or during manipulation of fractures. 'E:<;cellent results have been obtained 
by its exhibition in tetanus and cclampfe'ia. It lends itself particularly to 
operations of the head, neck or breast and is ideal in th3Toid surgery. 

From their experience, the authors conclude that the action of avertin is 
primarily that of a somatic sedative and not a cereijral sedative, and. as they 
aptly quote, “Psychi.sche Sclionung ist gut. somatische Schonung ist besser!” 
Thus it would seem that its effects might be enhanced by scopolamine or 
some barbituric acid derivative as an adjuvant. 

The efforts of the authors to place the consideration of the question of 
rectal ansesthesia by use of tribromethyl alcohol (avertin) on a sound basis 
through this publication of their experiences and those of other is quite 
justified and indicates that we have added to the present well-recognized 
list of aiiccsthetic drugs another which comes nearest to giving the profes- 
sion an easily administrable agent which will cause a perfect induction of 
ancEsthesia, without excitement, without preliminary preparation or pre- 
operative medication and whose post-operative sequeke are minimal. 

The place of avertin is essentiall)’^ that of a basic anaesthetic — full narcosis 
should not be attempted as that degree is dangerous. The supplemental use 
of gas, ether or novocain combines, to the highest degree, excellence and 
safety in anaesthesia, if it is remembered that carelessness will cause not only 
morbidity but mortality and that its administration should be superintended 
by a competent observer and anaesthetist. 

James T. Pilcher, M.D. 
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ELECTROCAUTERIZATION IN THE TREATMENT 
OF HUMAN BITES* 

By William Bates, M.D. 

OF Philadelphia, Pa. 

In this study of human bites are grouped, not only bites originating as 
bites, but also wounds in the region of knuckles caused by blows against the 
teeth in fighting. The mouth contains more dangerous organisms than any 
other portal of the body. A wound caused by a tooth is infected immedi- 
ately with many organisms of varying degrees of virulence. In addition, 
the infection is planted on the fertile soil of crushed tissue. 

In the absence of rallies, infection of the wound is not to be expected in 
dog bites. A dog bite may lie mutilating, and thus dangerous to life, or it 
may cause actual rabies, but only rarely does it cause infection. 

I have treated many dog bites without cauterization. The wounds are 
thoroughly cleansed and a simple antiseptic applied without fear of result- 
ing infection, thus confirming the adage, “As clean as a hound’s tooth.” 

The infection in animal bites in general is not as severe as in a human 
bite. A horse bite is more of a pinch than a bite and seldom breaks the skin. 
A cat bite produces a wound that soon shows severe infection. Such a 
wound is best treated as a human bite. If the skin is broken by either a 
horse or a cat bite, tetanus antitoxin should be administered. 

In spite of the difference in bacteriology, and the progress of the result- 
ing wounds, we originally attempted to treat the human bite the same as an 
animal bite, by phenol cauterization and the application of various antisep- 
tics. Our results were bad. 

Regardless of the type of treatment given at first, the proportion of 
human bite cases that became worse from day to day was entirely too great. 

In going over the records of three dispensaries in which I have worked, 
I found in the past seven j^ears that we have treated over two hundred cases 
of wounds infected from human teeth. 

Various other forms of treatment advised in surgical literature gave 
equally unsatisfactory results. Papers have appeared occasionally in the 
form of case reports, three^- ® of these reporting the similarity of infecting 
organisms, but of no help in treatment. Some articles-’ have detailed the 
bacteriologic studies in from one to six cases. The result of these studied 
cases has been to attribute the infection to the organisms of Vincent’s 
Jingina. Another bacteriologic study^ of a bite showed “Only ordinary 
staphyloco cci, no streptococci nor other malignant organisms.” 

* Read before the Philadelphia Academy of Surjiery, November 3, 1930. 
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. Investigations by Hcnncssy'* and Peters*' have shown that when uc 
B. fusiformis and its symbiotic spirochete recovered from their cases of 
human bites were injected into the peritoneal cavity of laboratory animals, 
they would not multiply and nothing happened; or at times, the injection 
produced only a very mild infection. The writers concluded that the trauma 
to the tissue by the teeth produced the factor necessary for reproduction 
and spread of the infection. 

Bacteriologic reports in some of my own cases were taken before treat- 
ment was given. Unfortunately, I had .no studies made at the time when 
we were seeing the late severely infected wounds. From these few reports, 
we learned that the B. subtilis was sometimes present, occasionally the 
streptococcus viridans was reported and usually the staphylococcus aureus 
and staphylococcus albus were present. In none of our cases studied from 
smear and culture taken prior to treatment did we find the organisms of 
Vincent’s angina. 

Prior to our instituting a change in therapy, the patients came to the dis- 
pensaries after a variety of first treatments, and in various stages of wound 
infection. As an example of first treatments, the figures from one accident 
ward in 1924 indicate — thirty-six cases were treated — one with incision and 
drainage, five with mercurochrome, fourteen with iodine, three with silver 
nitrate and thirteen with phenol and alcohol. The wounds soon showed evi- 
dence of foul infection. Usually they had a green sloughing edge, marked 
swelling about the point of injury, and a characteristic skatol-like odor. 
The patients complained bitterly of pain. Lymphangitis and lymphadenitis 
appeared shortly. It soon became necessary to give wide drainage, even in 
the cases in which incision and drainage were part of the first treatment. 

Tendon slough and extension of infection up the tendon sheath were 
frequent. Often the whole hand became cedematous and later osteomyelitis 
of the phalanx or metacarpal developed. A bite wound penetrating to the 
phalanx frequently meant amputation of the finger. The dorsum of the 
hand, just proximal to the metacarpo-phalangeal joint is frequently pierced 
by a tooth in bare hand fighting. According to pugilistic style of the 
injured, these wounds are over the distal end of either the second or fifth 
metacarpal. Frequently the complete severance of the extensor tendon, 
and even fracture of the metacarpal results. Immediate tendon repair is 
contraindicated because of impending sloughing. 

Delay in first treatment, or too great an interval between first and second 
treatment was frequently encountered. The original wound was often 
trivial and to the patient apparently unimportant. The delay in applying 
for treatment, or in some cases, a misleading history as to the cause of the 
wound, is commonly due to shame on the part of the patient. An attempt 
is sometimes made to cover up a fight and attribute the wound to an indus- 
trial accident. In one case, the patient attributed the wound to a dog bite. 
Pain finally draws them to the doctor for treatment. Yet, in all fairness 
to the patient, there was not enough difference between a neglected wound, 
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ana one apparently well-cared-for under the old forms of treatment,' to 
attribute the spreading of the infection to neglect. The condition of the 
wound was dependent on the virulence of the infection and the amount of 
crushed tissue present. In the finger cases, the osteomyelitis usually devel- 
oped so rapidly that amputation was the rule rather than the exception. 

Thus far the discussion has been limited to bites which cause a pene- 
trating wound. The avulsive bite and the amputating bite are of less sever- 
ity from an infection standpoint. These cases present a large open wound, 
freely drained, and all crushed tissue is on the surface. 

Certain of the incomplete avulsive bites leave a double row of penetrat- 
ing tooth marks, mainly on cheek, nose, lip, deltoid region or calf of leg. 
These wounds become quite troublesome as there is much crushed tissue and 
frequently the area between the rows of teeth marks has been deprived of its 
blood supply. 

Because of the bad results obtained with the older forms of treatment, 
I started, in 1925, to treat human bites with the electric cautery. The 
technic is simple, and the apparatus is available in every hospital. The 
patient is given a gas ansesthesia as soon as permission can be obtained. A 
cautery knife or a post-cautery blade is heated to a cherry red. In the 
penetrating bite cases, the whole tooth mark is removed with the cautery. 
There is practically no bleeding and the nerve ends are destroyed by the 
heat. The wound is dressed with a mild antiseptic. The patient awakes 
with a pain-free wound. Subsequent dressing consists of boric-acid oint- 
ment, or mercurochrome or other mild antiseptic applications. The scar 
produced is much less than one resulting from a scalpel excision of the. same 
size. In the avulsive and amputating bites, the entire raw surface is seared 
with the cautery. In the massive bite where avulsion failed, the question 
of treating as double penetrating wounds, or as avulsion, arises. The decision 
depends on the amount of intervening tissue and the condition of the blood 
supply. If doubt exists, the avulsion is completed, and the whole new 
surface is seared. The best time to apply this treatment is immediately after 
the wound is produced. 

It has been claimed on theoretic grounds that the cautery should not be 
used when the infection has spread so widely that complete removal of all 
infected tissue is impossible, because sealing off the lymphatics will prevent 
free drainage. However, I have used the cautery on the third or fourth 
day in numerous cases, in some of which all the infected tissue could not 
be removed. These cases have had very satisfactory results because of the 
immediate destruction of the primary focus, drainage quickly reestablished 
into the newly created open wound and the normal phagocytic action is 
capable of destroying the organisms in the surrounding lymphatics. 

We have treated over one hundred cases of human bites by electrocauteri- 
zalion, and extension of infection thereafter occurred in only one case in 
which the extensor tendon of an index finger was severed, with a fracture 
of the distal end of the second metacarpal extending into the joint, during 
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a fist fight. In spite of cauterization on the second day, amputation of the 
index finger and part of the metacarpal became necessary. With the excep- 
tion of that case just detailed, and one other who, at first, attributed his 
bite to a dog and therefore was not treated by electrocauterization, we have 
not had to admit any human bite cases to the hospital since 1925. This 
contrasts most favorabl}’’ with the long hospitalization, and multiple opera- 
tive procedures found j^rior to 1925. We have never computed the hospital 
days recpiired per patient in our early cases but cases reported by other 
writers give figures from forty-five to fifty-four days. 

Wound healing is frequently complete by the fourteenth, and almost 
always before the twentieth day, when the original treatment consists of 
el ect r ocauter i zat i on . 

The comfort of the jiaticnt and the economic saving, both to the patient 
and to the hospital, amply justify the simple procedure of clectrocauteriza- 
tion of human bites. 
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CIRCULATORY DISEASES OF THE LOWER EXTREMITIES 

WITH SPECIAL REFERENCES TO TESTS OF CAPILLARY CIRCULATION* 

By Hall G. Holder, M.D. 

AND 

M. W. McDougall, M.D. 

OF San Diego, California 

FROM THE SURGICAL SERVICE OF THE SAN DIEGO COUNTY HOSPITAL 

Circulatory imbalance between the arterial system of efferent vessels 
and the afferent vessels of the venous and lymphatic systems may produce 
a variety of symptoms. Clinically this is manifested by the cold, discolored 
leg of arteriosclerosis, the swollen and frequently ulcerated leg associated 
with varicose veins, and finally the brawny swelling of lymphoedema. 

Pathologic changes in one or more of these systems may produce com- 
bined dysfunction. Lymphoedema, for example, often accompanies impair- 
ment in the venous return of an extremity as is seen in varicose veins or 
more especially thrombophlebitis. In this instance venous stasis is assigned 
the primary role, whereas in fact, obliteration of the lymphatic vessels is 
essentially responsible. That the integrity of the circulation is not inter- 
preted to the clinical satisfaction of many is borne out by the numerous 
clinical methods advocated. A notable few are color changes in the extrem- 
ity in different positions; testing the reaction time following partial and 
total occlusion of the femoral artery; observation of the hyperemic reaction 
after pressure, the recording of temperature in the extremity of tactile sense, 
thermometer, thermocouple and galvanometer; the use of the calorimeter of 
Stewart, the viscometer and the oscillometer of Panchon, blood-pressure esti- 
mations, rontgenograms following introduction into the vessels of opaque 
solutions and lastly the intracutaneous injection of saline and histamine 
acid phosphate with careful observation as to their characteristic reactions. 
It is with a comparison of the last-mentioned tests in a variety of circulatory 
disturbances that this paper particularly deals. 

The Intradcnnal Salt Test . — Aldrich and McClure found that 0.2 cubic centimetres 
of an 0.85 per cent, solution injected into the skin of a normal individual required sixty 
minutes or more for complete absorption. In cases showing oedema or other evidences 
of circulatory insufficiency the disappearance time is decreased in direct ratio to the 
degree of oedema or anoxiemia produced by the vascular involvement. 

Steam has used this test in a number of vascular diseases of the lower extremities 
affirming that it is a simple, rapid and accurate method of determining circulatory 
deficiencies. 

The Histaviitie Test . — Sir Thomas Lewis has shown that following the introduction 
of a minute amount of histamine into the skin there followed: First, local dilatation of 
capillaries, venules and arterioles by direct action (a purple spot) ; second, widespread 
dilatation of surrounding arterioles resulting from a local reflex (the flare) ; and third, 

* Read before the Southern California Medical Association April 4 and 5, 1930. 
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local increased permeability of the wall of minute vessels by direct action (the wn 
Certain of his experiments show that, if the circulation is completely obstructed, neither 
wheal nor flare follows the introduction of histamine. Also if the skin is cooled by 
placing in water from 12° to 15° C., the development of wheals is much retarded, this 
being interpreted as the result of decreased blood-supply. 

These experiments of Lewis suggested that the reaction might change similarly if 
pathologic change obstructed the circulation and so give useful evidence of diminished 
peripheral blood-flow and blood-pressure, especially in the extremities. One finds that 
in normal persons the reaction of the skin of the feet to histamine is prompt and com- 
plete; but in cases in which there is strong clinical evidence of deficient circulation the 
reaction is delayed, reduced or incomplete, and this may occur where the clinical exami- 
nation is essentially negative. 

Starr lists the abnormal reactions in relation to their importance as follows: (i) 
Delay in appearance of the reactions; (2) reduction in the intensity of the reaction; 
(3) failure of the flare or the wheal to ai>pear, the site of puncture being marked only 
by the purple spot of capillary dilatation described by Lewis where the circulation was 
completely obstructed. If nothing appears at the site of puncture, an error in technic 
should be suspected. 

The wheal is by far the most important part of the reaction. The flare is some- 
times indefinite in outline and difficult to see, especially in anremic patients. 

Following his work on arteriosclerotic and diabetic patients, Starr concludes that 
the absence of histamine reactions means an artcri.al occlusion of some degree and advo- 
cated it as a test of circulation. 

Dc Takats reports that of thirty patients with varicose veins, approximately 50 per 
cent, showed an abnormal reaction. 

Analysis of Cases . — A total of eighty-nine cases was examined. This 
group included fifteen cases of normals in children, twelve cases of normals 
in adults, fifteen cases of varicose veins without ulceration, twenty cases of 
varicose ulcers, five cases of arteriosclerotic ulcers, five cases of traumatic 
ulcers, four cases of chronic ulceration following burns, two cases of luetic 
ulcers, two of diabetic ulcers, three cases of thrombophlebitis and six cases 
of cedema of the legs of cardiac origin. 

The salt and histamine tests were performed on these extremities at 
levels of the ankle, mid-leg and mid-thigh. 

For the convenience of comparison each was calculated on a percentage 
basis, so that the figures in accompanying charts represent percentage varia- 
tions from normal. In the salt test 0.2 cubic centimetres of an 0.85 per cent, 
salt solution was injected with a hypodermic needle intracutaneously, a 
normal 100 per cent, reaction requiring sixty minutes or more for the absorp- 
tion of the resulting wheal. For the histamine test a i :iooo solution of 
histamine acid phosphate in physiologic solution of sodium chloride was 
applied with a medicine dropper to the skin and six or seven punctures with 
a fine hypodermic needle made. Observations were recorded at two-and-one- 
half-, five-, ten- and fifteen-minute intervals. A normal 100 per cent, 
response in this test was interpreted following the typical reaction (presence 
of both wheal and flare) in two and one-half minutes with its completion in 
five minutes. The greatest intensity was usually reached in from five to 
fifteen minutes. 
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Chart IA 

Nor7iials — Children 


Age 

B 

5 


6 

10 

13 

6 

lira 

8 

4 

4 

4 

12 

8 m 

7 _ 

Diagnosis 

Pyelitis 

Pyelitis 

Pneumonia 

Pyelitis 

Pneumonia 

Lcutic 

Adenopathy 

Pyelitis 

Malnutrition 

Dehydration 

Otitis Media 

T. B . 

Meningitis 

Pyelitis 

Burns, Back 

Otitis Media 

Malnutrition 

Tonsils and 

Adenoids 

iCo. of cases 

I 

2 

3 

4 

S 

6 

7 

8 

P 

10 

II 

12 

13 

14 

IS 

Thigh 

90 

60 

90 

70 

80 

100 

90 

40 

80 

60 

70 

90 

60 

100 

70 

Leg 

90 

60 


70 

80 

100 

90 

40 

80 

60 

70 

po 

60 

100 

70 

Anlde 

90 

60 


70 

80 

100 

90 

40 

80 

60 

70 

90 

60 

100 

70 

Histamine 

100 

70 

so 

90 

100 

100 

75 

90 

80 

4 S 

60 

SO 

So 

80 

50 

Control 

100 

100 

80 

100 

80 

100 

PS 

po 

90 

60 

100 

po 

80 

100 

po 


Note definitely low salt values in Cases 2, 4, 8, 10, ii, 13, and 15, with correspond- 
ing low histamine values in most instances. Also abnormalb' low histamine values in 
Cases 3, 7, 10, 12, and 15. The low salt value in Case 8 is obvious in association with 
the abnormal water balance. There is more variation in these cases than would be 
expected in such a group showing no circulator}’- disease. 


Chart IB 
Normals — Adntis 


Age 

30 



25 

1 

23 

28 

35 1 

2 P 

55 

42 

70 1 

30 

Xo. of cases 

r 

2 

3 

4 

5 


7 

8 

9 

10 , 

ir 

12 

Thigh 

Leg 

Aidcie 

Histamine 

Control 

80 

80 

80 

po 

100 

60 

6s 

6S 

80 

po 

90 

po 

po 

po 

95 

90 

PS 

95 

So 

100 

100 

100 

100 

100 

100 

1 

100 j 
100 
100 
100 
106 

1 

70 

60 

60 

60 

90 

80 i 
80 
80 
60 

1 100 

90 

po 

po 

75 

100 

1 

80 

80 

80 

70 

90 

po 

90 

90 

PS 

100 

1 

80 

70 

70 

85 

po 


Feeling that the group of children tabulated was not a fair inde.x of normal reac- 
tion, twelve normal adults of varjdng ages were examined. In this group we obtained 
less variation, although Cases 9, 10, and 12 could be classed as definitely border-line, 
while 2 has a low salt value, 7 is below normal with both the histamine and salt, and 
8 has a definitely low histamine. r’trAT>T tt 


Varicose Veitis — No Ulcerations 


Xo. of case. . . 

I 

1 2 

3 

4 

5 

6 

7 

8 

P 

ro , 

ri 

12 

13 

14 

■ 
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70 

So 

85 

90 

80 

60 

po 

60 

80 

70 

60 

90 

60 

80 

90 
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Control .... 

70 

70 

B 

m 



po 

50 

80 

70 

60 

90 

70 

m 

85 

65 

80 





po 

50 

80 

70 

60 

po 

60 

El 

; 85 

65 

90 

mSi 

H!*&S 



60 

45 

70 

70 

65 

60 

70 

Bl 

! 60 

po 

90 

m 




90 

1 

1 80 

100 

po 

100 

90 

100 

90 

90 


Note consistent!}' low values in both tests in this group with greater uniformity in 
the histamine reaction. ttt 


Varicose Ulcers 



fl 

2 

3 

4 

5 

6 

B 

8 

9 

10 

B 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

Thigh 

90 

70 

So 

f 5 

So 

So 

85 

So 

60 

So 
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Ss 

90 

95 
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95 

60 

90 

So 
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70 

75 

Ss 

70 

90 

So 

So 

60 

So 
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85 

po 

PS 
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90 

60 

90 

80 

40 


S3 

70 

SO 

85 

6s 

90 

So 

So 

60 

80 

po 


90 

80 
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90 

60 

90 

So 

40 
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So 

So 
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75 

95 
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wm 

75 
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80 

90 

50 

60 

55 

60 

75 
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90 



93 

100 
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90 

95 
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90 
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Note generally higher values of saline tests in this group. With several exceptions 
there are proportionally lower and more consistent histamine values as in Chart II. 


Chart IV 



Arteriosclerotic Ulcers 

Traumatic Ulcers 

Chronic Ulceration 
Following Burns 

No. of cases 

I 

2 

3 

B 


I 

2 

3 

4 

5 

I 

2 

3 

4 


So 

6o 

M 

95 

70 

So 

So 

90 

So 

6o 

8o 

6o 

70 

So 


8o 

6o 


95 

70 

So 

70 

90 

8o 

SO 

6o 

6o 

70 

70 


8o 

6o 


95 

70 

So 

70 

90 

70 

so 

70 

6o 

75 

70 

Histamine 

100 

90 

so 

75 

100 

So 

So 

So 

75 

6o 

SO 

6o 

45 

So 

Control 

100 

100 

100 

So 

100 

100 

90 

100 

So 

100 

90 

So 

95 

90 


Due to the small number of cases in the arteriosclerotic group anj' pertinent deduc- 
tions are not possible. Here the saline values run consistently lower while in three cases 
the histamine test was practically normal. In this instance we expected uniform low 
values with both tests. 

Again in the traumatic group both tests were generally inconclusive, possibly the 
diistamine reaction showing a more uniform downward trend. 

In the chronic ulcerations following burns both tests showed consistently low values. 


Chart V 



Luetic 

Ulcers 

Diabetic 

Ulcers 

Phlebitis of 
Extremity 

Cardiac (Edema 
of Leg 

No. of cases 

I 

2 

I 

2 

I 

2 

3 

I 

2 

3 

4 

5 

6 

Thigh 

90 

1 

70 1 

45 

so 

90 

70 

So 

10 

IS 

35 

20 

30 

20 

Leg 

90 

70 

45 

so 

90 

70 

8o 

10 

IS 

30 

20 

30 

IS 

Ankle 

90 

6o 

45 

so 

90 

6o 

75 

10 

15 

30 

20 

30 

IS 

Histamine 

100 

8o 

6o 

70 

90 

100 

6o 

75 

50 

90 

8s 

90 

8o 

Control 

100 

90 

roo . 

8o 

100 

100 

100 

100 

100 

95 

100 

100 

100 


In the two cases of luetic ulcers no definite result was obtained except low salt 
values in one case. 

In cases of diabetic ulcers both tests definitely recorded impaired circulation. 

In thrombophlebitis one case showed a normal reaction to the salt test. Of the other 
two, one had a low salt value with a normal histamine, the other showing lowering of 
both, particularly the histamine. 

The cases of cardiac oedema all showed very low values with the salt test. The 
histamine reaction was within normal variations in three instances and moderately 
lowered in two. 

COMMENT 

We have tried to reduce the margin of error in estimating these results 
to a minimum. Of necessity, individual judgment must enter into the valua- 
tion of each case. Results have been recorded without regard to precon- 
ceived opinions. With this admission of a possible source of error we feel 
there is a large degree of uncertain variation in these tests, with little cor- 
relation between the two. 

A general impression in this particular group of cases with circulatory 
disease is that the histamine test, although bearing the above general criti- 
cism, gives a better index of possible circulatory insufficiency than the 
salt test. 
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DERANGEMENTS OF THE SEMILUNAR CARTILAGES 

BASED ON A STUDY OF 388 OPERATIVE CASES 

By W. Russell MacAusland, M.D. 

OF Boston, Massachusetts 

FROM THE SIACAT33E.A.ND ORTHOPEDIC CLINICS 

In AjMERICAN medical literature there is a noticeable lack of contributions 
devoted to derangements of the semilunar cartilages. To be sure, the general 
field of internal derangements of the knee-joint, embracing pathology of the 
semilunar cartilages, fat-pads, synovial memlirane, and the joint surfaces 
with their ligamentous structures, has been discussed in numerous articles, 
but the reports pertaining to the menisci have been comparatively few. This 
paucity of data gave me the incentive to compile the derangements that had 
been treated in our clinics. From 1910 until the present time the operative 
cases have numbered nearly 400. The purpose of this article is to present a 
study of derangements based upon this series of cases, and to correlate the 
clinical findings, the pathology, and the end-results. 

In this study I have been greatly impressed with the frequent occurrence 
of errors in diagnosis and treatment of mild joint injuries. There seems to 
be a tendency on the part of many physicians to regard a slight damage to 
the meniscus as too trivial for treatment. As a result, the joint is left in a 
weakened condition, exposing it to the development of further symptoms 
that may become a potential danger to the function of the joint. In this 
paper, particular emphasis will be placed upon the recognition and treatment 
of mild injuries. 

1. Anatomical Considerations . — The great strength of the knee-joint lies, 
not in its osseous structures, but in its supporting ligaments and muscles. 

2. A relationship exists between the internal semilunar cartilage and the 
internal lateral ligament, a relationship that does not exist between the 
external semilunar cartilage and the external lateral ligament. Most anato- 
mists are of the opinion that the external surface of the internal semilunar 
cartilage is firmly connected with the inner lateral ligament, making the two 
dependent upon each other in movement. Fisher^ in his work found that 
only the posterior fibres of the ligament Avere firmly attached to the peripheral 
border of the semilunar cartilage, while the anterior part was loosely con- 
nected. Thus, a weak mechanical spot exists between the fixed and the mobile 
parts of the cartilage. 

3. The internal semilunar cartilage is firmly attached along its entire 
border to the capsule. 

4. The external semilunar cartilage is more mobile than the internal. 
There is no connection with the lateral ligament and it is less closely adherent 
to the articular capsule. Also, its attachments are more lax, and the cartilage 
moves as a Avhole. 
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5. A possible connection between injuries of the crucial ligaments and 
lesions of the semilunar cartilages is suggested by Galeazzi.® 

6. Fisher^ mentions the possibility of confusing an injury to the semi- 
lunar cartilage proper with a lesion of the semilunar extension of the infra- 
patellar fat-pad. 

7. At the completion of the movement of extension, and at the beginning 
of flexion, some rotation takes places, a screw-like motion, which locks or 
unlocks the joint. 

Etiology . — There are several .factors that may predispose injury to the 
cartilage. An individual whose ligamentous and capsular structures are in a 
lax condition as the result of an occupational strain or synovial effusion is 
more susceptible to cartilage injury. (It is strange, however, that healthy 
persons whose ligaments and muscles are in perfect tone are affected more 
often.) Static disturbances due to flat or pronated feet, or due to knock- 
knee that leads to the stretching of the inner section of the capsule and the 
internal lateral ligament, are potential factors. Some individuals may have 
cartilages with weak attachments, or the muscles and tendons surrounding 
the joint may not be in good tone. 

The immediate etiological factor in the majority of cases is trauma. 
When one considers that the knee-joint is relatively unprotected by soft 
parts, and when one considers that the joint acts as a fulcrum for the two 
longest levers of the body, it seems remarkable that injury is not more 
common. By far the greater number of derangements is due to indirect 
trauma, as might be expected in view of tbe tremendous strain upon the 
ligaments and articular surfaces, amounting, if calculated, to thousands of 
pounds. The most common type of injury is a wrench or inward twist of 
the femur when the knee is flexed, the leg abducted, and the foot in a fixed 
position. Such a movement is often made in dodging or running, or in 
rising suddenly from a squat position. Consequently, trauma is frequent 
among workers, and among athletes who engage in strenuous forms of 
exercise. In reports by British operators, attention is called to the frequency 
of the lesion among miners, who, in rising from the squat position to throw 
a shovelful of coal over the shoulder, may suddenly twist the thigh. In the 
case of miners, the loss of tone in the muscles and ligaments as the result 
of working in a stooped position is a predisposing factor. This prevalence 
of the lesion among miners has led to the use of the term “miners’ disease.” 
Martin,^ in a series of cartilage cases, noted the following distribution of 
injuries : 

62.8 per cent. miners 

18.0 per cent. football players 

2.0 per cent. athletes of some nature 

In the series of cases which I am reporting, falls were responsible for the 
majority of the derangements. There was a high incidence among par- 
ticipants in sports, particularly football. Many other forms of games were 
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Fic t — ^Fractured semilunar cartilage uitli complete Fig 2 — ^Trans\erse fracture of the cartilage, 

detachment except at the posterior end 



Fig 3 Longitudinal tear r\ith detachment of both Fig. 4 — Longitudinal tear in the semilunar cartilage, 
extremities. 
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represented, including hockey, baseball, basketball, tennis, polo, and wrestling. 
A certain proportion of the derangements was due to automobile accidents. 

The primary injury in many cases is mild, resulting simply in a tearing 
or loosening of the cartilage. In such cases, the disability is usually slight. 
The treatment of these mild injuries should not be neglected, however, for 
once derangement has taken place, recurrence with acute symptoms is 
common. 

Direct trauma may also be the cause of derangement of the cartilage, 
although this origin is much less common. As a rule, cartilage lesions due 
to direct injury are associated with severe trauma, such as fracture of the 
patella or tibial tuberosities, or rupture of the crucial ligaments. Occa- 
sionally, the cartilage may become jammed as tbe result of a blow on the 
inner side of the knee when the joint is flexed. The mechanism of such a 
derangement is as follows: When the blow bits the knee, it produces 
extreme abduction of the leg, and the individual, to prevent himself from 
falling, rises suddenly, thereby rotating the femur inward. (See Section on 
Mechanism of Injury.) 

Disease of either a subacute or chronic nature may eventually lead to a 
derangement of the cartilage. The symptoms in these cases are often 
obscure, and the diagnosis is made only by a careful study of the history 
and after repeated detailed examinations. Local signs and symptoms of 
slow onset, but increasing in severity, in a case in which there is no history 
showing of trauma, should be regarded with caution. Not infrequently, when 
excision of the knee-joint is done in an adult case of tuberculous bone-disease, 
little or no meniscus is found, showing that cartilage changes take place early 
in such cases. In one of my cases with a predominance of cartilage signs, 
an exploratory operation revealed a loose internal cartilage with considerable 
capsular and synovial thickening. A piece of this infiltrated tissue was 
removed and, on pathological examination, was found to l)e tuberculous. 
Later, the knee went through the typical course of a tuberculous knee. 

Arthritis of both the hypertrophic type and the infectious type has been 
demonstrated as tbe underlying cause of cartilage hypermobility in some of 
our cases. When infection of an arthritic nature is present, the cartilage 
undergoes changes that predispose it to injury. Pathological changes have 
been noted especially in the infectious destructive type in which there is an 
extravasation of fluid and detritus in the knee-joint. 

Age, Sex, and Joint-involvement . — Derangements of the cartilage are most 
common in young people, that is, individuals between the ages of twenty-one 
and thirty. Injuries do occur later in life as well as before adolescence, but 
these cases are rarer. The age distribution in my reported series ranged 
from eight to sixty-six years. The majorit)'- of the patients were between 
the ages of twenty-one and thirty, the period in life when an individual is 
most active and at the height of his physical development. The ages 
between eleven and twenty )^ears were next in frequency of occurrence. 
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The injury is much more common among men than women, a predom- 
inance that one expects to find in view of man’s participation in athletics and 
in the more dangerous occupations. In the reported series, approximately 65 
per cent, of the cases were males. Other operators have reported about 
the same proportion in their series. 

The joints affected are usually about evenly distributed between the right 
and left. In our series there was only one more case of involvement of the 
left knee than of the right. 

The Frequency of Involvement of the Internal Cartilage. — Lesions of the 
internal semilunar cartilage are more common than injuries of the external. 
In Martin’s*^ series of 449 cases, 92 per cent, were injuries of the inner 
cartilage. In Henderson’ s’'* series of ninety-eight cases, ninety-four were 
lesions of the internal meniscus. In our series, 79 per cent, were injuries of 
the internal cartilage. Several explanations of the greater frequency of 
derangements of the internal cartilage have been advanced. There are, of 
course, the anatomical variations in the two menisci. The internal cartilage 
bears a certain relation to the internal lateral ligament and is firmly attached 
along its entire border to the capsule, whereas the external semilunar has 
no connection with the external lateral ligament and is much less adherent at 
its periphery. Consequently, the external cartilage is a more adaptable and 
mobile structure. Again, due to the weakness of the attachment of the 
anterior cornu of the internal cartilage, it is easily detached or split when 
there is a strain on the internal lateral ligament. There is also the possibility 
that the greater range of internal rotation of the femur, owing to the shape 
and size of the internal femoral condyle, plays a part in injuries to the 
internal semilunar. Another explanation is suggested in the accentuation of 
the direction of the line of force through the inner side of the knee when 
the foot is abducted, thus throwing a strain upon the internal semilunar 
cartilage. Galeazzi,^ recognizing a close relationship between the crucial, 
ligaments and the menisci, claims that the preponderance of internal cartilage 
lesions is due to the fact that in inward rotation of the joint the anterior 
crucial ligament bears the brunt of the stretching. Surls and Osgood” 
account for the frequency on a physiological basis, explaining that an in- 
dividual, to maintain his balance in turning suddenly, twists inward and 
throws the weight on the other leg.. It would naturally be awkward to turn 
outward and swing the free leg over the other. 

When injury is direct, the prominence of the inner part of the knee, as 
well as the manner in which an individual maintains his balance, descril^ed 
above by Surls and Osgood, may account for the more frequent internal 
cartilage injuries. 

The Mechanism of Derangement. — ^An explanation of the mode of pro- 
duction of injuries to the semilunar cartilages must be based upon clinical 
observations and experimental data. The effect of active motion in actual 
life must, of course, be taken into consideration in weighing the experimental 

653 



W. RUSSELL MacAU; .. \ND ' 

evidence. Several theories on the mechanism have been advanced. I shall 
refer to only the most probable ones. 

It is agreed, in general, that sudden inward rotation of the femur upon 
a fixed tibia, with the knee in the position of flexion and the foot abducted, 
is the important factor in derangement. Most operators also agree that the 
internal lateral ligament plays an important role in derangements of the 
internal cartilage. This ligament, together with the muscles, resists any 
separation of the inner femoral condyle and its articulating area on the tibia, 
which might take place when the knee is in normal extension or slight 
flexion. Stretching or rupture of the ligament may occur when, with the 
foot fixed in the position of abduction and the knee slightly flexed, there is a 
sudden twisting movement by which the body weight is put on the joint and 
the femur rotated. The relaxation of the ligament causes the tibial surface 
and the internal femoral condyle to separate, allowing the cartilage to slip 
into the joint. Then, as the articular surfaces resume their normal position, 
the cartilage is nipped or jammed. Usually, it is the anterior half of the 
cartilage that is damaged when the femoral condyle rolls down on it. 

Fisher^ offers another theory on the mechanism. It is his opinion that 
the tenacity of the internal lateral ligament, and not the relaxation of this 
structure, is responsible for many injuries. In some instances, when the 
femur is rotated suddenly inward, the ligament remains intact, thus forming 
a hinge between the mobile anterior part of the cartilage and the fixed pos- 
terior part to which the ligament is attached. As a result, the anterior part 
of the cartilage may enter the joint, and, upon extension, become nipped, or 
the anterior or coronary attachments of the cartilage may be ruptured, or 
tears may occur opposite the fixed posterior part of the cartilage. 

Galeazzi,® from his clinical observations and experimental work, con- 
cluded that lesions of the semilunar cartilage are more often associated with 
rupture of the crucial ligaments than is generally believed. It is his opinion 
that the semilunar cartilages and the crucial ligaments form one functional 
unit, and that the crucials are put under tension and resist rotation when the 
knee is in semiflexion. Tension on A'arious parts of the crucial ligaments 
leads to injury of certain parts of the semilunar cartilages. 

The mechanism of injuries of the external semilunar cartilage has not 
been studied so carefully as that of derangements of the internal cartilage. 
Fisher^ advances the following explanation: The anterior horn of the ex- 
ternal semilunar may be displaced when, with the knee in the position of 
flexion, the femur is rotated externally upon a fixed tibia, or when the 
tibia is rotated internally upon a fixed femur. The posterior horn may be 
displaced when the femur is rotated internally upon a fixed tibia following 
or combined with extreme flexion. 

Surgical Pathology . — There is a wide variation in the pathology of the 
cartilages. The types of injuries that it has been possible to determine may 
be classified as follows : 
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(1) Hypermobile cartilage 

(2) Fractured cartilage 

(a) Type 

longitudinal 
transverse or oblique 

combination of transverse and longitudinal 
bucket-handle 

(b) Site 

anterior end 
posterior end 
middle part 
periphery 

(3) Totally avulsed cartilage 

(4) Fractures and dislocations 

(5) Cysts 

Some of the various types of cartilage fractures found upon opening the 
joint are illustrated in Figs, i, 2, 3, 4 and 5 - 

Attempts have been made to designate the relative frequency of each 
injury, but such a classification is almost impossible. In Martin’s^ series, 
definite fractures predominated ; in Fisher's^ series, the longitudinal fractures 
held first place, and detachment of the anterior horn and obvious fracture 
were next in frequency. In our series, the hypermobile cartilage held a 
prominent place. There is a possibility that the hypermobile meniscus 
occupies the most prominent place in cartilage pathology, but owing to the 
mildness of the symptoms following a slight lesion, the joint does not come 
to operation until a later injury produces more extreme pathology. In 
severe injuries, the bucket-handle type of fracture is most commonly seen 

(Fig-6)- 

In addition to the specific injury, the cartilage may be atrophied, thickened, 
calcified, fibrous or nodular. In some cases, it is difficult to discern the car- 
tilage, so changed is its structure, while in other joints there may be no 
trace of the meniscus. Loose bodies due to the breaking away of parts of 
the cartilage may be present. Occasionally, a case is seen in which the 
cartilage has an apparently normal appearance. Henderson,® in recording 
ninety-eight cases of cartilage derangement, mentioned eighteen instances in 
which, except for a slight mobility of the capsule, there was no appreciable 
change despite the presence of the usual symptoms. 

The true pathology does not always coincide with the symptoms, that is, 
intermittent attacks following a fractured cartilage may be mild, whereas a 
simple hypermobile cartilage may cause severe symptoms. Occasionally, the 
symptoms may indicate an injury of the internal cartilage, but upon explora- 
tion this meniscus is found in perfect condition, and the external cartilage, 
on the contrary, is deranged. In a certain proportion of cases, the symptoms 
are somewhat indicative of the pathology. For instance, a sense of weakness 
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is the predominating symptom in the presence of the hypermobile type of 
cartilage or in cases of loosening of an extremity. In detachments of the 
cartilage, slipping and sudden insecurity are the predominating signs. 

The Hypermobile Cartilage . — The hypermobile cartilage may be an entity 
in itself, although it is possible that in many of these cases a marginal fracture 
exists, but is not observed. The abnormal mobility of the cartilage is the 
result of a slight injury that loosens the meniscus from its peripheral attach- 
ments. If dislocation takes place, the cartilage usually moves toward the 



Fig. 5. — -Detachment and folding over of the anterior end of the 
semilunar eartilage. Note the white, shining surface of the internal 
cond>']e and the top of the tibia. 

centre of the joint, although, occasionally, a luxation toward the periphery 
is seen. The hypermobile cartilage is common among young girls, occurring 
as the result of a twist or wrench without history of further injury. The 
symptoms following the initial trauma are mild, and usually there is no 
locking of the joint. In this type it is particularly important to immobilize 
the knee-joint to provide an opportunity for repair; otherwise, the slight 
hypermobility may be the beginning of more extensive pathology in the 
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knee. If treatment is neglected, as often happens because the patient is not 
seriously disabled, recovery takes place with the cartilage in a loosened 
condition. A subsequent injury or slipping causes increased hypermobility 
and the cartilage may be caught between the articular surfaces. With each 
recurrent slip or pinch, the cartilage swells, thereby becoming more suscep- 
tible to further pathology. Total avulsion is not unknown in these cases. 

In long-standing cases of a hypermobile cartilage, there are definite evi- 
dences of continued local irritation due to the constant rubbing of the 
meniscus. Villous changes may be felt in the capsule, the edges of the 
femur may be thinner, sharper, and flatter than normal, or actual hyper- 
trophic changes may be present throughout the entire knee. The following 
case is one in which such changes were present. 

Case I. — L. L., aged fifty years, was injured twenty-five years previously while 
playing football in college. From that time the knee had been weak and frequently 
gave way when walking on uneven surfaces. During the last five years of disability 
the symptoms had increased. 

The knee contained some fluid and was larger than the other knee. All the bony 
landmarks were prominent, and there was considerable crepitation on movement. The 
internal cartilage was felt to be large and swollen, and it snapped back and forth in 
flexion and extension. There were definite hypertrophic changes throughout the entire 
knee. 

An exploratory operation was performed, and the cartilage removed. It was partly 
torn anteriorly and the remaining part was hypermobile and swollen. The margin of 
the joint-cartilage was hypertrophic, the articular surfaces were flattened, and the 
infrapatellar pad was increased in size. 

The functional result was fair. The knee no longer slipped and gave way, but 
the general weakness continued because of the coexistent arthritic changes. 

Fractures . — A fracture, tear, or split of the cartilage is a common 
lesion. It may be longitudinal, transverse or oblique, a combination of the 
longitudinal and transverse, or the so-called bucket-handle fracture. The 
tear may occur in the anterior end, the posterior end, the middle part, or 
along the margin of the cartilage. When the meniscus is torn loose at one 
of its attachments or when it is torn across, one fragment dislocates. In 
old-standing luxations the torn ends of the cartilage may become atrophied, 
or, in an occasional case, thinned. 

The split occurs more frequently in the anterior part of the cartilage than 
elsewhere. If the peripheral attachment is also ruptured, it is not unusual to 
find a part of the inner edge of the anterior extremity of the cartilage pro- 
jecting as- a tag toward the centre of the joint. The cartilage is usually dis- 
placed inward, leaving a noticeable gap, which can be felt on palpation. Only 
rarely does the anterior tip displace outward or buckle backward, as shown 
in the accompanying illustration (Fig. 5)- The tear is followed by symp- 
toms of ‘ catching” or “giving way,” even if the cartilage still remains 
attached at its middle part. The normal cartilage thrust cannot be felt upon 
examination. 

An isolated fracture of the posterior end is rare. It may occur in con- 
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nection with actual separation of the mid-portion of the cartilage or in total 
avulsion of the meniscus. Fisher/ in his description of the production of a 
posterior split or displacement, refers to Lang’s theor3^ The latter is of the 
opinion that during forcible external rotation of the femur upon a fixed 
tibia, combined with flexion, the posterior part of the internal condyle sweeps 
across the posterior end of the cartilage, and if the flexion is extreme, the 
semilunar may be split or detached. Tenney" has shown that, in forcible 
abduction of the leg, the upper attachments of the internal lateral ligament 
may be ruptured, and the posterior part of the internal condyle slip over 
the posterior end of the semilunar and roll up the cartilage. 

I have seen only one case — a fracture of the posterior third — in which a 
tear of the posterior end was demonstrable with practically no evident 
changes in the rest of the cartilage. 

The patient was a man, twenty-two years of age, who, while playing basketball, felt 
something slip on the inner side of the left knee, and fell. The knee swelled considerably. 
From that time complete extension or flexion was impossible. During the following two 
months, the knee slipped out seven or eight times. 

About fifteen months after the first attack, the knee was opened and the cartilage 
.removed. A part of the cartilage at the junction of the middle and posterior thirds 
was entirely free. At this point the attachment of the cartilage to the ligament could 
not be removed, but since the strip was very narrow; it did not seem that it would 
cause trouble if allowed to remain in the joint. At the anterior tip the cartilage was 
broad and slightly thickened. 

Examination six months after operation showed the Icnee to be in satisfactory con- 
dition. The strength and function were rapidly returning to normal. The patient 
wote six years after the operation that he was satisfied with the result. 

Fractures of the middle section of the cartilage are not uncommon. In 
such cases the cartilage often folds over on itself, bringing the razor edge 
away from the crucials. There is always a definite history of slipping, fol- 
lowed by almost total disability, and, in case of displacement, by flexion 
deformity. In the following case of a tear of this nature, the patient ex- 
perienced such severe symptoms that she fell two or three times a day for a 
period of more than two years. 

A girl, seventeen years of age, attempting to rise from the floor with the legs 
crossed, felt the knee lock, and could not straighten hei? leg. Fluid remained in the joint 
for two weeks. A second attack occurred a few months later. The knee was actually 
locked only twice more throughout the long period of disability, but the joint gave way 
frequently, sometimes as often as two or three times a day. Finally, the cartilage was 
removed according to the regular technic. The internal meniscus was found fractured 
in its middle part. The external cartilage was also excised as its posterior part was 
displaced and its anterior tip traumatized. The result was a perfect functional knee 
with full strength. 

Marginal Tears . — It is possible that marginal splits are more frequent 
than is generally supposed, as they are easily overlooked, particularly in the 
hypermobile type of cartilage. In an occasional case, an incomplete trans- 
verse fracture, often combined with a longitudinal tear, may occur near the 
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periphery of the cartilage. Isolated longitudinal splits also may be found 
along the border of the disc. 

Types of Fractures. — The Longitudinal Fracture . — Longitudinal frac- 
tures may occur in any part of the cartilage, or they may involve its entire 
length. The usual site of these fractures is about the junction of the 
anterior and middle thirds. The tear may be, single or multiple, or it may 
be combined with a transverse fracture, thus producing a pedicled tag. In 
many cases the fracture occurs in a somewhat oblique rather than a true 
vertical plane. Strain upon the peripheral attachments is probably responsible 
for these longitudinal splits. Surls and Osgood® offer the explanation that a 
longitudinal fracture is probably the result of secondary damage to a car- 
tilage already in a relaxed condition as the result of a previous trauma. The 



, "bucket-handle” type of fracture. Fig. 7. — Loose internal semilunar cartilage, 

con^y”^r reg' folded over in the inter- showing hypertrophic subpatella lipoma. 


cartilage gets caught between the bony surfaces, there is a pull on the 
peripheral margin, and the pressure of the femoral trochlea holds the car- 
tilage firm. The result is a long split near the anterior extremity of the 
meniscus. Wilson and Cochrane”^ call attention to the occurrence of a longi- 
tudinal fracture in the middle part of the cartilage when its anterior end is 
snipped, but without the attachment giving way and with the peripheral 
attachments remaining intact. When the small inner crescent formed by 
the longitudinal tear swings in between the condyles, the fracture is called 
the bucket-handle type (Fig. 6). 

The Transverse and Oblique Fracture . — According to Fisher’s^ observa- 
tions, the common site of these fractures is the level of the posterior fibres 
of the internal lateral ligament. Fisher finds that the oblique and incomplete 
fracture occurs most frequently with the fissure running horizontally only 
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part way through the cartilage so that the fragments move upon each other. 
Wilson and Cochrane’’ believe that the cartilage is likely to be torn across 
when a part of the anterior extremity of the cartilage gets caught in the 
intercondylar notch and the peripheral attachments remain intact. If the 
fracture is complete, the anterior fragment may become entirely detached 
and form a loose body. In other cases, the anterior half of the cartilage, 
being abnormally mobile, may become caught between the joint surfaces 
with resulting locking of the joint. Fisher’ has emphasized the importance 
of careful inspection of the cartilage to detect these fractures, for when the 
meniscus is Auewed from above, it may appear normal owing to the obliquity 
of the tear. 

The Bucket-handle Fracture. — (Fig. 6.) A tjq^e of fracture seen fre- 
quently in severe injuries is the so-called bucket-handle tear. This is a 
longitudinal split in which a loop of the cartilage becomes detached and 
enters the intercondylar notch, resembling the handle of a bucket. The 
production of these longitudinal fractures has already been explained under 
“The Longitudinal Fracture.” The bucket-handle type of tear also occurs 
when, with the knee partly flexed and the foot rotated outward and abducted, 
sudden extension causes the condyle of the femur to jam down on the 
cartilage at about the junction of its anterior and middle thirds. The section 
detached enters the intercond3dar notch. 

The Totally Avulsed Cartilage. — A complete tearing of the cartilage from 
its attachments is not common. It is produced only by a very severe 
trauma. 

Associated Pathology. — Early Changes. — Immediately following the 
injury there is extravasation of synovial fluid, which gradually grows thicker 
and more stringy. Free blood is present in the joint. The displaced 
meniscus always causes a synovitis. 

Later Changes. — The synovial membrane becomes more fibrotic with each 
attack. The capsular ligaments are thickened as in any chronic joint process. 
There is usually atrophy of the quadriceps group. Wallace and Permar,® 
who made a careful study of the pathologj'^ in seventj’^-one cases of derange- 
ments in which arthrotomies had been performed, found proliferative in- 
flammatory changes in the synovial membrane, which had given rise to 
pannus or a granulation tissue over the articular cartilage. In long-standing 
cases this cartilage had become eroded or even destroyed under the heavy 
pannus. Wallace and Permar also found that microscopically there was 
marked thickening of the connective tissue, with a large increase in the size 
and number of the small vessels, especially the capillaries. As to the fluid, 
there were quantities present in old-standing cases, of a serous, yellow, 
brown, or bloody character. Further, the fat pads showed much congestion, 
thickening, and induration. The fat tissue was compresed and atrophic as 
the result of marked fibrosis. In chronic cases the infrapatellar fat pad was 
enlarged, oedematous, and haemorrhagic (Fig. 9). 

Occasionally one sees small villi and fatty tabs attached to the menisci 
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anteriorly. These tabs seem to be parts of the cartilage which have been 
stripped off, but not totally detached, and which have become hypertrophied. 
Pinching of these tabs causes sudden pain. If any bone or ligamentous 
damage was associated with the original injury, loose bodies may be found. 

Not infrequently an arthritic process is associated with the deranged 
meniscus. The presence of a local hypertrophic arthritis in one knee-joint 
following a history of trauma suggests a cartilage injury. Hypertrophic 
changes take place at the point of irritation and are recognized by the 
prominent ridges, thinned cartilage on the bony surfaces, and a flattened 
appearance of the condyles and tibial tuberosities. Occasionally the changes 
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Fig 8 — Cyst of the semilunar cartilage 

are associated with loose bodies and hypertrophic fringes. These changes 
may become so marked that joint symptoms persist even after the removal 
of the cartilage. 

Cysts of the Semilunar Cartilages. (Fig. 8.) — Since the year 1904 when 
this lesion was first described by Ebner,® practically all contributions on the 
subject have opened with a statement calling attention to the rarity of the 
lesion. From a careful survey of the literature, I should conclude that these 
cysts are far more common than is generally estimated. The total number of 
cases reported from 1904 to June, 1929, in so far as I have been able to ascer- 
tain, amounted to eighty-nine. This total is at considerable variance with the 
list of cases reported recently by several writers, one of whom estimates the 
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number as low as twenty-six. My observations are outlined in sequence in 
the accompanying chart. It will be noted that during the period from 1904 
to 1927 thirty-one cases were rciiorted, whereas from the year 1927 to June, 
J929, fifty-eight cases were reported. Tliis difference in the number of cases 
in the two periods suggests the possibility that no report was made on 
many of the earlier cases. Furthermore, the series of cases presented in 
later years by some operators are relatively large in contrast to those re- 
ported earlier, Mayer^® citing nine cases in 1927, Bristow^^ eleven in 1928, 
Ollerenshaw^” eighteen, and Campbell and MitchelF^ ten in 1929- Some 
writers have mentioned that while some of their colleagues met with the 
lesion in their practice, they made no report of it. 

Our experience with these cysts has been limited to two cases, which I 
add to the reported observations, bringing the total number of cases up to 
ninety-one. 

To this list there should probably be added one case of a lesion of the 
external meniscus with cystic formation referred to by Bristow,®^ a second 

Table of Reported Cases of Cysts of the Semilunar Cartilages 


Total No. 

External Internal of cases 


Ebner ’ 

• 1904 

I 


I 

Schmidt “ 

. 1906 

I 


I 

Kroiss 

. 1910 

I 


I 

Allingham 

. 1910 


I 

I 

Eden 

. 1911 

1 


I 

Riedel 

■ 1915 

6 


6 

Hammer^® 

. 1920 

I 


I 

Ollerenshaw (2 cases by Furniwall) . 

. 1921 

5 


5 

Phemister 

• 1923 

2 


2 

Campbell “ 

1924 

I 


I 

Jean®® 

• 1924 

3 


3 

Fisher ' 

• 1924 


I 

I 

Pelizaeus ®'' 

. 1926 

2 

I 

3 

Allison and O’Connor 

. 1926 

2 

I 

3 

Tavernier 

. 1926 

I 


I 

Zadek and Jafle 

• 1927 


I 

I 

Edington 

• 1927 

I 


I 

Mayer 

■ 1927 

6 

3 

9 

Kleinberg 

• 1927 

1 


I 

Heusser ■ 

. 1928 

3 


3 

Bristow 

. 1928 

9 

2 

II 

Pandalai 

. 1928 


I 

I 

Ollerenshaw '® 

■ 1929 

14 

4 

18 

Delchef ®® 

• 1929 

2 


2 

Campbell and Mitchell 

- 1929 

10 


10 

Nutter and Blew ®® 

•. 1929 

I 


I 

MacAusland 

• 1929 

I 

I 

2 



75 

16 

91 
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case mentioned by Surls and Osgood,® and a third case of a polycystic fibroma 
of the external semilunar cartilage reported by Serafini,®® of which I was 
unable to obtain a record. 

Personal Case of Cysts of Scmibtnar Cartilages . — Case II. — J. P., a man aged thirty 
years, had complained of pain in the region of the left knee for ten years. There was 
no record of injury. The man simply had noticed the presence of a small mass on the 
outer side of the knee at the level of the joint. 

Examination was essentially negative except for a small semi-bony mass in the 
region of the outer cartilage. There was slight tenderness to deep pressure. The 
diagnosis of a cyst of the semilunar cartilage was given. The cyst and the cartilage 
were removed. Unfortunately a microscopical report could not be obtained owing to 
the over-decalcifying of the specimen. Four years after the operation, the patient 
had a perfect functional knee. 

Case III. — ^J. S., a man aged twenty-seven years, had complained of pain and stiff- 
ness in the left knee for two j^ears, which had followed a fall while running. There 
was no swelling nor increase of fluid in the knee-joint. Motions were normal. In line 
with the joint there was a mass about the size of a small nut. There was no tenderness 
over the cartilage. A rdntgenogram showed increased density in the line of the outer 
joint space. A cyst of the external semilunar cartilage was made as the diagnosis. The 
cartilage and cyst were removed. Three j'ears after operation the patient had a per- 
fect functional knee. 

Occurrence . — Cysts occur far more frequently in connection with the ex- 
ternal semilunar cartilage than the internal. In seventy-five of the ninety- 
one cases reported, the outer meniscus was the seat of the lesion. It is im- 
possible to explain this predisposition of the external cartilage. 

The age incidence varies from five or six years to the middle thirties, 
with the average age being between twenty and twenty-five years. Males 
are predominantly affected, in the relative proportion of three males to one 
female. 

Pathological and Histological Considerations . — The cyst is approximately 
hemispherical in shape. In volume it may v^ary from the size of a pea to 
that of a good-sized prune. It is always of the sessile type, extending from 
one-half to one inch along the cartilage. The location of the cyst is fixed 
on the external border of the inner or outer cartilage, at about the junction 
of the anterior and middle thirds. 

The cyst is multilocular and filled with a transparent gelatinous substance. 
Bristow’^^ in his consideration of the pathology states that usually the 
SNvelling extends through the extra-synovial tissue and may also penetrate 
into the substance of the fibrocartilage itself. It is the opinion of some 
operators that the cysts are closely adherent to the capsule ; Bristow, on the 
other hand, found that wdiile the cysts penetrated deeply into the joint, they 
were not connected with the capsule. Rather, says Bristow, they '‘come for- 
ward from the synovial membrane and occupy the space usually filled with 
the extra-s3'’novial fatty and areolar tissue.* 

Symptoms and Diagnosis . — The patiervt complains of a dull ache in the 
knee and of some lameness. The pain is aggravated on movement, especially 

* Bristow; Jones Birthday Volume, p. 273, 1928. 
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on acute flexion and complete extension. At times there is limitation of 
motion. In the region of the cartilage there is a visible swelling, which is 
firm and resistant to pressure and which may he tender. The cyst varies in 
size. It usually attains its maximum volume within a few weeks of its 
appearance, and then remains stationary. The cyst follows the cartilage in 
movement, and it is more prominent in extension than in flexion when it is 
drawn into the joint. These symptoms may be of a few weeks’ or several 
years’ duration. 

The majority of writers are of the opinion that a cyst has never disaj)- 
peared spontaneously. Campbell and MitchelP^ question this view, since in 
one of their cases the tumor subsided after a short time, although the symp- 
toms persisted ; in another case the symptoms were recurrent ; and in still 
another the tumor disappeared and the pain was relieved by aspiration of the 
contents of the cyst. 

The clinical picture naturally suggests the internal derangements of the 
knee that are met with more frequently in practice. A careful examination 
of the swelling will establish the diagnosis. Usually the rontgenogram is 
negative, but it may show a shadow in the soft tissues in the involved region, 
as was seen in one of our cases. 

Treatment . — The best treatment consists of the removal of not only the 
cyst itself, but also the affected semilunar cartilage, according to the regular 
technic used in removing an injured meniscus. Recurrences have been re- 
ported when the cyst alone was removed. Care must be taken in removing 
the cyst to preserve the joint capsule, for otherwise there will be difficulty in 
securing proper approximation. The after-care is similar to that following 
the usual operation for the removal of the meniscus. 

The prognosis as to the complete recovery of function and strength in 
the knee depends, as in other derangements, upon the presence or absence 
the structural changes within the joint. If the cyst has been of long standing, 
the pressure from it may have damaged the joint structures. In older in- 
dividuals mild arthritic changes are usually present in the knee. The prog- 
nosis in these cases must, of necessity, be guarded. The outlook in cases of 
young patients is excellent, and in older patients is more favorable the 
earlier operation is performed. 

Symptoms of Cartilage Pathology . — At the time of injury the patient 
always experiences severe pain. In addition, there is often a sensation of 
something giving way in the joint, and a definite click may be audible. In 
early teaching, locking was considered to be the most important diagnostic 
sign of cartilage pathology, but it is now clear that this clinical manifestation 
occurs with much less frequency. In our series locking was present in less 
than one-third of the cases. It is always present when fracture-displacement 
occurs. There is considerable effusion whether locking is present or not. 
Local tenderness is always present. In general, the symptoms resemble those 
of a sprain. 

Following the initial trauma, the symptoms persist for several weeks. 
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The acute pain passes away soon after the injury, leaving the joint aching 
and sore. Frequently there is pain in the region of the hamstrings and at 
the top of the patella, but the presence of this pain in no way indicates the 
extent of the damage to the cartilage. If the effusion is very marked, pain 
is present, but usually the effusion subsides in the course of two weeks. 

The initial attack may be followed by others, some slight, some grave 
in character. While the recurrent attacks tend to be less severe than the 
primary one, conversely, they occur from only slight twists of the knee. 
Definite symptoms of pain, effusion, tenderness, and weakness accompany 
each attack. The effusion in repeated attacks is less and may persist for 
only a few days, but this intermittent effusion permanently damages the 
capsule and weakens the joint. If locking takes place in the subsequent 
attacks, it is usually transitory, and the patient soon learns to straighten the 
knee by manipulation. An individual experiencing recurrent attacks suffers 
intensely from the sense of fear that ^‘something will give way in the knee,” 
and, if the patient is young, he is deprived of the pleasure of participating in 
sports. 

Diagnosis . — In the majority of cases, diagnosis of a derangement of the 
cartilage is not difficult, although it is practically impossible to make a definite 
decision as to the actual extent or location of the damage. A knowledge of 
the mode of production of a derangement is important. A detailed history 
of the case must be obtained, which in most instances will show a sudden 
onset of symptoms following an injury. Among the reliable diagnostic signs 
are slipping, local pain and tenderness over the site of the involved cartilage, 
effusion, swelling, locking of the joint, and the absence of the cartilage- 
thrust. Recurrent periods of disability with frequent slipping, a "sense of 
weakness or insecurity,” and "fear that the knee will give way” are extremely 
important features. Usually the repeated attacks are less severe than the 
initial; on the other hand, they occur from slight injury. 

The tenderness is marked in recent cases and may persist for months 
after the acute attack. It can be elicited by pressure on the articular line 
halfway between the internal lateral ligament and the patellar ligament, and 
ih the region of the anterior end of the cartilage. Some tenderness may also 
exist slightly behind the centre of the internal margin of the meniscus. The 
determination of the presence or absence of the cartilage-thrust, which in the 
normal knee can be felt upon extension, is important in making the diagnosis. 
There is no difficulty in deciding upon this factor unless there are chronic 
thickening and tenderness throughout the inner capsule. 

In long-standing cases, there may be some fluid in the joint, and one 
may elicit a slight click. Motions are usually normal, but if the joint is 
acute there is limitation of flexion, and forced extension is painful. If the 
cartilage is locked between the condylar surfaces, the knee cannot be 
straightened or fully flexed. If the injury has been extensive there is 
thickening at the attachments of the cartilage to the ligaments, and hyper- 
mobility is present. A chronic synovitis is present in a cartilage displacement. 
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While it has been stated above that it is almost impossible to arrive at a 
decision as to the exact pathology, in a certain proportion of cases one is able 
to determine definite mechanical changes sufficient to account for the symp- 
toms and to warrant operative interference. For instance, in cases of h3'^per- 
mobile cartilages, there are usually irritative changes about the inner head of 
the tibia, due to the mild hypertrophy resulting from an injury in this 
region, or produced by the repeated passing of the loose cartilage over the 
tibial head. In cases of fracture of the meniscus there is a persistent sense 
of fear, an unwillingness to enter into sports, caution in going up and down 
stairs, and a certain weakness persists as in fractures of the carpal scaphoid. 
In displacements of the posterior cornu, there is usually no tenderness in the 
anterior aspect and there is more pain posteriorly. 

Occasionally it is difficult to arrive at an exact diagnosis because of the 
presence of confusing symptoms, or because of the extent of the injur}^ In 
some cases the history may show an injury followed hy periodic swelling, 
but there is no “giving way” of the joint and no pain. In other cases there 
may be little effusion following a severe injury, yet upon exploration the 
cartilage will be found torn. There is also a certain group of cases in which 
there is no history of a trauma or an infectious process, yet all the local 
symptoms of a cartilage derangement are present. In still other cases symp- 
toms may point to an injury of the internal meniscus, but upon exploration 
the external cartilage is found to be involved. 

Rdntgen films in the anteroposterior and lateral planes and stereoscopic 
views of both knees should always be taken. While it is questionable 
whether rdntgen films are of definite value in revealing actual cartilage 
pathology, they do rule out the presence of other lesions, such as calcified 
loose bodies, fractures, exostoses, or chronic arthritic changes. Dr. Arial 
George'*'* concludes from an extensive study of the value of rdntgen films in 
the diagnosis of cartilage derangements that, with special technic, it is pos- 
sible to demonstrate the displaced meniscus in a majority of cases. He bases 
his opinion upon the fact that, in the average case, it is possible to visualize 
the normal internal or external cartilage or the shadow produced by it. He 
has made many dissections of amputated knees and found that the shadow 
he identified was the semilunar. Further he secured absolute proof by 
painting the semilunar specimen with white lead and taking further rdntgen 
films. If this shadow is absent, the cartilage must be displaced. The greatest 
difficulty in demonstrating a displaced cartilage is that in man)^ cases the 
cartilage has retvwned to normal position at the time of the rdntgen examina- 
tion. Therefore, it is only when the cartilage is still displaced that it can be 
demonstrated. 

From my experience I cannot agree that cartilage pathology can be 
demonstrated as frequently as Doctor George states. In our cases rdntgen 
films have seemed to be of value only when calcification had taken place. 

Pneuniarthrosis for the purpose of radiographic study is being used more 
frequently as a diagnostic aid, and some operators are finding it of value. Its 
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use should be limited to those cases in which a definite diagnosis cannot he 
made easily. Bircher'^^ inflated nine joints Avith oxygen, carbon dioxide, or 
nitrogen gas, and secured positi^'e findings of an internal semilunar injury 
in eight cases. Kleinberg'-- believes that pneumarthrosis is a safe and 
simple test, but he reserves it for the study of doubtful lesions. He also 
stresses the importance of correlating the radiographic findings with the 
clinical examination. 

Differential Diagnosis. — Loose Bodies. — Loose bodies can usually be felt 
as round masses by the patient, and they often move about in the joint. The 
symptoms, therefore, are seldom localized at one spot for any length of time. 
Pain and swelling are not acute unless the bodies cause locking of the joint. 
Locking, when it does occur, causes a sharper pain and more extensive swell- 
ing than in a semilunar derangement. The locking is only transitory, how- 
ever, and is not caused by any particular movement of the joint. No tender- 
ness exists over any particular area as in derangements. Rontgen films 
demonstrate a loose body that is calcified. The presence of more than one 
body helps to confirm the diagnosis. 

Liponiata may give rise to locking of the joint, but the other symptoms 
accompanying this lesion do not resemble those of a cartilage derangement. 
Lipomata are usually associated with over-exercise rather than with trauma. 
When acute, they are tender and can be definitely outlined, usually on the 
outer side of the upper quadriceps pouch. The symptoms are mild and no 
pain is elicited on pressure. 

Osteomata occur in hypertrophic joints. The pinching of the capsule 
and the locking of the joint may cause some confusion. A differential 
diagnosis is clearly made from rontgen films. 

Crucial Ligament Injuries. — Rupture of the crucial ligaments usually 
occurs in severe injuries of the knee and is followed by rapid hsemorrhage 
and effusion. Not infrequently this tearing is associated with injuries of 
the internal meniscus and the internal lateral ligament. In severe injuries 
the actual pathology in the crucials may not be recognized until the joint is 
opened. In mild cases the presence of undue anteroposterior motion and 
lateral mobility with the knee in flexion suggests a crucial injury. If the 
anterior crucial ligament is ruptured, the lower leg can be displaced anteriorly, 
hyperextended, and rotated inward. When the posterior ligament is dam- 
aged, a less frequent injury, the tibia can be moved backward abnormally 
with the knee fully extended. 

Lesions of the Internal Lateral Ligament. — Occasionally it is necessary 
to differentiate an isolated rupture or sprain of the internal lateral ligament 
from a deranged cartilage. As a rule, the ligament, which is very tough, is 
seldovn damaged except in a severe injury Avhich doubtless affects the 
meniscus at the same time. When differentiation is nece.ssar3% the location 
of the pain in the inner side of the joint and the tenderness over the attach- 
ments, particularly the lower attachment, as well as the free lateral 
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ment of the leg when the thigh is fully extended, are significant signs. There 
is no locking or other sign indicative of a meniscus damage. 

Bone Injuries. — The diagnosis of hone injuries, such as fracture of the 
tibial spine, can usually he determined by rontgen films. 

Traumatic Bursitis. — In traumatic prepatellar bursitis resulting from 
injury there is localized circumscribed swelling and fluctuation over the 
patella. Diflerentiation from an intra-joint lesion is not difficult. 

Hypertrophy of the Infrapatellar Fat Pad. — Enlargement of this pad, so- 
called lipoma arborescens, is present in practically all knee-joint pathology, 
whether of traumatic or infectious origin. The pad can he observed and felt 
to be enlarged. Complete extension may cause pain. Following any exer- 
cise there is usually slight pain and effusion. 

E.xostoses. — Exostoses are common in arthritic lesions, occurring especially 
between the tibia and the femur on the inner side. They may give rise to 
painful pinching in the joint, but it is usually transitory and is not followed 
by effusion. Exostoses can often be felt clinically and can he definitely deter- 
mined by radiographic examination. In most cases there are arthritic 
changes in other joints. 

Slipping Patella. — It is often difficult in young girls to differentiate be- 
tween a slipping patella and a derangement of the meniscus. The history 
showing the nature of the injury is important. Examination shows that with 
the leg at rest in flexion, the patella is found to the outer side of the knee- 
joint, but when the patient tires to get up or extend the leg completely, the 
patella suddenly snaps into place. An attempt to displace the patella is usually 
accompanied by a great deal of pain and fear. 

Synovial Membrane Lesions. — The symptoms due to synovial fringes, 
while occasionally suggestive of a deranged cartilage, are not so acute at the 
initial injury, and they tend to he more localized. Creaking of the joint is 
common, and usually there is enlargement of the infrapatellar pad. Slight 
effusion follows each pinching. There is often a perceptible enlargement 
over the site of the local symptoms. 

A localised fold of synovial membrane may be confused with a deranged 
semilunar cartilage. It is usually the result of synovitis and is a palpable 
membranous ridge. 

Tratimatic Periosteitis of the Femoral Condyles. — These cases, occurring 
as the result of a direct trauma, may be differentiated from a lesion of the 
meniscus by the location of tenderness on the condyle. In some cases there 
may be a flexion contracture. 

Prognosis. — Three factors influence the prognosis: the number and 
severity of the attacks, the presence of arthritic changes, and the age of the 
patient. The average case, if treated properly following the initial injury, 
either by conservative or by operative measures as the case requires, obtains 
a resulting joint that is stable and painless without any restriction of move- 
ment. This is true of the adolescent case, the adult, or the young child. If 
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a slight weakness or tendency to slipping persists in these cases that are 
treated early, it is probably secondary to a weak quadriceps. 

In a long-standing case, the prognosis following operative removal of the 
cartilage must be somewhat guarded. The outcome from operation must of 
necessity be questionable in long-standing cases in which the meniscus is 
badly torn or comminuted. If the ligaments are relaxed as the result of 
repeated effusions, operation may restore motion to the joint, but instability 
persists. In any long-standing derangement, and particularly in those with 
numerous and severe attacks, arthritic or peri arthritic changes take place, 
regardless of the age of the patient. It is impossible to predict an excellent 
result in such cases, for the removal of the cartilage will not overcome the 
arthritk changes. However, many of these neglected cases will be Improved 
by the removal of the mechanical defect, and some functional improvement 
may be expected. 

In elderly cases in which the cartilage changes are often secondary to a 
local arthritis, the prognosis is poor. Usually these patients are under- 
nourished, and the arthritic process involves several joints. Some type of 
protective apparatus is the best form of treatment. 

In our series of cases, in some of which operation was performed follow- 
ing the primary injury and in others following repeated attacks, satisfactory 
results were obtained in about 91 per cent. Motion and functional use were 
regained. In the few instances in which there was a recurrence of symptoms, 
the cause could not be attributed to the cartilage pathology, but rather to 
the presence of some other lesion, such as a loose body, which was overlooked 
at operation. 

Cases in which a definite diagnosis is made and operation advised, but 
refused by the patient, often develop severe hypertrophic changes in later 
life. In view of this danger, the importance of early operation is to be 
appreciated. 

Treatment . — The nature of the treatment depends in the average case 
upon whether the attack is the initial or a recurrent one. The primary 
attack, if slight and accompanied by no mechanical changes, can often be 
treated satisfactorily by conservative measures. Severe initial injuries, or 
recurrent cases presenting a definite history of injury and typical symptoms 
of an acute nature, call for operative interference. 

Conservative Treatment . — Subsequent to an injury, the knee, if not 
locked, should be immobilized in extension to prevent all movement. If 
necessary, fluid can be aspirated. The duration of the period of immo- 
bilization varies according to the severity of the injury. In the average case 
it is three weeks. This procedure is imperative regardless of how slight the 
injury or how mild the s)anptoms. Very often a blow or twist will cause 
only slight disability and there may not even be fluid in the joint. Unfor- 
tunately, the treatment of these slight injuries is frequently disregarded. 

When locking has occurred, reduction of the displaced cartilage followed 
by immobilization is the routine procedure. The displacement is easily 
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recognized by the flexed position of the knee and the presence of pain in 
the region of the cartilage on any attempt at forced extension. Reduction 
should be made as early as possible before repair tissue has organized and 
before the cartilage has undergone changes in shape from pressure. 

The method of reduction is not important provided extension is obtained. 
It is most essential, however, for the surgeon to make sure that complete 
extension has been obtained. Upon the accomjdishment of reduction, the 
pain disappears, the knee can be held voluntarily in complete extension, and 
the patient is confident that the correction has been made. In the majority 
of cases reduction is simple, but in long-standing cases it may present diffi- 
culty, and occasionally it may be necessary to repeat the process several 
times, even under an aiuesthetic. 

The method of reduction used in our clinic is the Jones^'* procedure, con- 
sisting of movements of acute fle.xion and lateral deviation and rotation 
inward to open the joint space, followed bj' full extension. A firm flannel 
bandage is then applied from the mid-calf to the mid-thigh, with the knee 
straight. This is worn for protection as long as the fluid persists, usually 
for a period of a week or ten days. Baking, massage, and gentle passive 
motions are then begun. Walking is allowed in a week or ten days, depend- 
ing upon the sensitiveness and swelling. Strain upon the internal lateral 
ligament and repair tissue is prevented for several months by wearing a lift 
on the inner side of the sole and heel, which forces the patient to walk with 
the foot inverted. 

The majority of primary cases of the hypermobile type respond to this 
treatment. The fractured cartilage eventually comes to operative treatment. 
The recurrence of symptoms in some cases has been explained by Fisher'* 
on a physiologic basis. He noted that the peripheral margins of the car- 
tilage, where the blood-supply is greater, recover more quickly from an 
injury than the concave edges or the centre of the cartilage, which are not 
so well nourished. In fact, repair may fail to take place in the central and 
inner parts. Fisher also discovered that in fractures the edges of the frag- 
ments became smooth and rounded and even after a long period of immo- 
bilization they did not unite. 

Operative Treatment. — Indications . — Following an initial attack that has 
left the joint locked in flexion, which cannot be reduced by manipulation, 
removal of the cartilage by operation is necessary. 

Operation is the onl)^ means of cure in recurrent cases presenting a 
definite history of injury followed, upon slight provocation, by an inter- 
mittent return of the symptoms of pain, slipping, and tenderness. A chronic 
or recurrent synovitis is indicative of a pathological change within the joint. 
Failure to remove the cartilage in these cases not only leaA'es the patient 
physically handicapped, but there is the probability that the presence of this 
derangement will lead to joint changes. (See section on “Prognosis.”) 

In the presence of arthritic complications, the advisability of operation 
must be considered carefully, for arthrotoiny is not warranted if the patient 
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will not receive benefit. Several influencing factors are the age of the 
patient, the location of the arthritic lesion, that is, whether monoarticular or 
generalized, the stage of the infection, and the part played by the cartilage 
derangement and the arthritic elenient in producing the present symptoms. 
If the changes are localized and the disease is progressing, removal of the 
source of irritation is imperative. 

In a certain proportion of cases in which it is impossible to determine 
pathology sufficient to cause the existing symptoms, the advisability of ex- 
ploratory arthrotomy must be considered. One must weigh carefully the 
symptom complex and the physical manifestations, and one must appreciate 
the seriousness of irritative changes of mechanical origin. 

Technic. — Pre-operative Care . — In view of the atrophy of the quadriceps, 
which is present in the average case, it is well to carry out a course of 
muscle-training for this group before operation. The patient, by contracting 
the quadriceps voluntarily fifty times, several times daily, both before opera- 
tion and early in the convalescence, even before passive motion is started, 
can aid in hypertrophying this muscle. Not infrequently the persistence of 
weakness after operation is due to the loss of musculature, a weakness that 
the patient cannot differentiate from the original cartilage symptoms. 

The preparation for arthrotomy of the knee must be carried out meticu- 
lously. '\yhile knee-joint surgery, through the introduction of careful asepsis 
and the development of perfect operative technic, has progressed to the 
stage where, it is no longer avoided, still every precaution must be taken, as 
the knee does not tolerate infection. 

The patient enters the hospital two days before operation. The leg from 
the ankle to the groin is given a dry shave, washed with soap and water for 
ten minutes, and scrubbed with alcohol and ether. On the night before the 
operation, the leg from the ankle to the groin is painted with 3 per cent, 
iodine, the leg is held elevated until dry, and a sterile dressing is then 
applied, which remains on until the patient is on the operating table. A final 
preparation of 5 per cent, iodine is given to the same area just before 
operation. 

Excision of the Cartilage . — Rigid asepsis must be practised. A tourni- 
quet is applied to prevent operative haemorrhage. During the application of 
the tourniquet, the surgeon is careful not to touch the skin. The knee is 
properly draped, and flexed over the table at an angle of 90 degrees. A 
sterile towel is placed over the knee, through which the line of incision is 
determined and marked by thumb pressure (Fig. 9). The towel is then 
removed, and an incision made. Various types of incisions are in use, 
including the transverse, the vertical, and the curved. Most incisions tend 
to penetrate the joint between the patella and the corresponding lateral 
ligament. Some operators recommend a longitudinal patellar incision with 
division and displacement of the patella, and find that it gives satisfactory 
exposure. The particular type of incision is not important provided it 
allows sufficient exposure of the meniscus, makes possible its removal, and 
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permits inspection of the remainder of the joint. We advocate either the 
curved incision of Jones'*'^ (Fig. lo), or a modification of it. In view of 
the advi.sability of examining both cartilages, since not infrequently it is 
impossible to determine from the location of the symptoms which meniscus 
is affected, a modification of the Jones incision which permits direct vision 
to both cartilages has been adopted as the routine procedure in our clinic. 
This incision begins above the inner condyle, crosses the patellar tendon 
without severing it, and terminates on the external condyle at a point opposite 
the point of origin. 

The knife is then discarded, and the skin swabbed first with a .sponge 



Fig. g. — Excision of the semilunar cartilage. Determination of line of 
incision through towel. 

that has been wet in Harrington’s solution, and then with a sponge that has 
been wet in salt solution. Towels are now clamped over the skin to prevent 
touching it during the remainder of the operation. 

With a fresh knife, an incision of sufficient length to allow proper 
exposure of the cartilages is made through the fascia, synovial membrane, 
and joint capsule, in the same line as the original incision. Care is taken not 
to cut the patellar tendon. Pathological changes in the capsule as well as 
the amount of fluid are noted. The joint is exposed, and a thorough inspec- 
tion made of the interior. I want to place particular emphasis upon the 
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examination of the joint region. In addition to the derangement of the 
cartilage, there may be contributing pathological factors, such as loose bodies 
or enlargement of the fat pad, which are likely to be overlooked if the 
exploration is not complete. The persistence of any pathology in the joint 
may lead to a recurrence of the symptoms. In my opinion, the joint cavity 
should be explored with the gloved finger, for only by this method is it pos- 
sible to determine the presence of loose bodies, (This step is not approved 
by some of my colleagues, but I believe that if the technic is carried out 
carefully there is no danger in the procedure.) To complete the inspection, 
the other cartilage and the crucial ligaments are examined. 

The cartilage is now dissected from its attachments (Fig. ii). Regard- 
less of the extent of the pathology in the cartilage, total excision is generally 
advisable. Even when the cartilage is found to be hypermobile, it is well to 
remove the entire meniscus. Rarely in a fracture of the anterior tip of the 
cartilage, when the posterior part remains firmly attached, removal of the 
broken tip alone is justified. 

During the removal of the cartilage it is kept under tension. To obtain 
better exposure it is often advisable to rotate the tibia inward or outward, 
or to pry the femur from the tibia with a blunt dissector. The anterior end 
of the meniscus is loosened by means of a sharp knife and removed. The 
ends are grasped with heavy Ochsner snaps and held tightly. The dissection 
now follows along the internal lateral ligament. The posterior part is cut 
with scissors whose curve conforms to the convexity of the table of the 
tibia. Care must be taken not to injure the femoral cartilage, the lateral 
ligament, or the crucials. 

The joint is then examined for fat tabs, loose bodies, lipoma, or other 
pathology. In chronic knee-joint lesions the infrapatellar fat pad is often 
enlarged, and the removal of the entire structure or a large part of it is 
advisable. Hypertrophic bony changes are rarely interfered with, for once 
the irritating factor has been removed, spurs tend to be absorbed or their 
sharp edges become rounded, thereby lessening the irritation. 

Throughout the operation sponges are used only once. It is not necessary 
to wash out the joint as no haemorrhage will occur if a properly applied 
Esmarch bandage has been used. 

The wound is closed in layers; the synovial membrane is sutured with 
interrupted fine catgut, the capsule with interrupted catgut No. 2, the fascia 
with continuous catgut No. i, and the skin with silkworm gut or catgut. A 
sterile dressing is applied from the mid-calf to the mid-thigh. 

The tourniquet is not removed until the flannel bandage has been applied 
to produce slight compression. By this means any oozing into the joint fol- 
lowing the removal of the tourniquet is avoided. UnquestionabI)' hemor- 
rhage into the joint is responsible for much of the post-operative stiffness 
occasionally seen. 

The same technic is used for the removal of the external cartilage. 
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After-treatment . — In past years, it has been our custom to secure im- 
mobilization by means of a plaster bandage, which was worn for a period of 
two weeks. Complete immobilization has a certain advantage as far as the 
patient is concerned in that the pain is lessened. Of late, we are inclined to 
believe that this period of immobilization in a plaster bandage predisposes 
the formation of adhesions. To avoid this complication, we are applying a 
snugly fitted voluminous flannel bandage from the toes to the hip with con- 
siderable reinforcement about the knee-joint. This bandage holds the knee 
snugly, and by producing compression prevents any extravasation of fluid 
and hjemorrhage subsequent to the operation. In addition, the bandage, as 
it begins to loosen, allows a little freedom of motion during the first week 
after the operation. Our experience with this procedure thus far seems to 
bear out our view that it is preferable to complete post-operative immobiliza- 
tion. 

The duration of the convalescence depends entirely upon the pathology. 
Recovery from a hypermobile or torn cartilage that has been treated promptly 
takes place within a few weeks. Arthritic cases, on the other hand, recover 
more slowly. In the simple case the compression bandage is worn for ten 
days or two weeks. As soon as the temperature is normal and the patient 
is comfortable, he may begin to walk with crutches. At the end of two 
weeks, hot fomentations and gentle active movements are carried out daily, 
and speed up the convalescence. In three weeks the patient should be able 
to bend his knee to a right angle. Massage of the thigh and calf should be 
instituted as early as possible. In eight weeks most patients are able to 
resume moderate activity. Other patients recover much sooner. I have 
known a juggler to return to the circus at the end of three weeks. Con- 
valescence is likely to be slow in industrial cases, as these patients may be 
influenced by the fact that they are drawing compensation as long as they 
are disabled, and they are, therefore, loath to use their muscles from fear 
of pain. 

Correction of a talipes valgus or a weak foot should be practised as a 
routine procedure, following the removal of the cartilage, in order to 
prevent strain on the internal lateral ligament. A lift on the inner side of 
the heel and sole may be used for this purpose. 

AN ANALYSIS OF 388 OPERATIVE CASES 

This series of 388 cases extends over a period of twenty-five years ; the 
most recent case is dated December 31, 1929. Seven associates performed 
the operations. 

A searching questionnaire was sent to all patients u])on whom ojDcrations 
had been performed before July i, 1929. No attempt was made to ascer- 
tain the post-operative results in cases in which at least five months had 
not elapsed since the operation. Direct replies, or information from reliable 
sources, were received in 287 cases. These data have, in each case, been 
correlated with the pre-operative findings available, as well as with the 
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pathology disclosed at operation. As it has not been possible to obtain a com- 
plete history of each case, our report on the different findings must, of neces- 
sity, be based upon varying statistics. A statement as to the exact number 
of cases recorded will, therefore, be found in each section. 

Sex, Age, and Joint Involvement . — Two hundred and fifty-two cases, or 
65 per cent, of the series, were males. 

The age distribution, as determined from the 349 case records available, 
showed the average age at the time of operation to be twenty-one years. 
Thirty-two per cent, of the patients \yere between the ages of twenty-one 
and thirty; 23 per cent, were between eleven and twenty years; and 17 per 
cent, were between thirty-one and forty years of age. There were two 
cases younger than ten years, and there were eight cases between the ages 
of sixty-one and seventy. 

The right and left knee were iiwolved almost equally; in fact, in the 
series of 363 records obtainable, there were 181 involvements of the right 
knee and 182 of the left knee. 

Etiology . — The etiology was found recorded in 355 of the 388 cases. In 
87 per cent, trauma was the specific etiological factor. By far the majority 
of the injuries were of an indirect nature, including wrenches, twists, and 
sprains. Falls held a prominent place in the etiology. Many of the derange- 
ments were sustained during activity in sports, particularly in football and 
basketball. In five cases the disturbance was due to disease, tuberculosis of 
the knee-joint being the underlying cause in one case, and hypertrophic 
arthritis in four cases. In thirty-nine cases the cause was unknown; there 
was apparently no history of injury and no manifestation of disease. The 
presence of a lesion within the joint was indicated by the symptoms of 
pain, either of acute or slow onset, swelling, and local tenderness. 

Symptoms . — The incompleteness of the pre-operative records and the 
fact that, during the period of twenty-five years over which this series 
extends, emphasis was placed on different symptoms at various times, make 
it impossible to compute exact statistics on the manifestations of the de- 
rangements. From approximate calculations, the most characteristic symp- 
toms were pain, weakness, and tenderness over the site of the affected 
cartilage. Locking occurred in nearly one-third of the cases, and it was 
present in several cases at the time of operation. Many patients complained 
of a “sense of derangement,” a “girfing way,” or “something slipping in the 
knee,” and in a few cases there was an audible click. Swelling was noted 
in about one-fourth of the cases. Limitation of motion, lameness, and 
stiffness were mentioned in only a small percentage of the cases. Practically 
all patients had experienced recurrent attacks of disability. 

The duration of the symptoms varied from a few days in six cases to 
more than thirty years in one case. The number of patients who had had 
trouble for a period of years amounted to 163, and the majority of these 
had suffered between one and four years. One hundred and thirty-four 
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patients had had s)'mptoms for a period varying from one to twenty months, 
and thirty-nine patients had been disabled from one to ten weeks. 

Pathology . — The internal cartilage was involved in 276 cases, the external 
in thirty-eight cases, and both cartilages in the same joint in forty-seven 
cases. No record was made in twenty-seven cases. 

The pathological findings were checked in 435 instances, which included 
the forty-seven cases in which both cartilages were involved. Records were 
found in 362 cases, but unfortunately they are brief in many instances. One 
hundred and forty-six cartilages, or 34 per cent, of the series, were listed 
as hypermobile. This percentage might have been lower if complete notes 
had been made, statiirg whether a marginal or posterior fracture existed. 
One hundred and forty-nine cartilages were fractured, but the site of the 
tear was not always designated. Nineteen were located at the anterior tip, 
thirteen in the anterior half, seven in the middle, and ten in the posterior 
half. Three cartilages were split from the anterior to the posterior end. 
While the bucket-handle type of fracture is mentioned in only five cases, it 
undoubtedly existed in many more, probably in as many as fifty cases. There 
were fifty cases of displaced cartilages. Five cartilages were totally avulsed. 
In addition, the menisci were swollen and thickened, and a few were calcified. 
Some cartilages were so altered that they could hardly be identified. Loose 
bodies, fat tabs and lipomata were excised in several cases. Hypertrophic 
changes were noted in several cases, findings that usually explained an 
unsatisfactory result. Capsular thickening was noted in some cases of long 
standing. 

End-results . — The results have been considered from the following points 
of view: i, satisfaction of the patient; 2, recurrence of the trouble; 3, 
limitation of movement; 4, stability; 5, comparative strength of the two 
knees ; 6, pain and discomfort since the operation ; 7, the period of con- 
valescence; 8, traumatic or infectious involvement of any other joint since 
operation ; and 9, occupation of the patient. 

Three hundred and seventy-two questionnaires were sent out, and 287 
replies were received. It was impossible to obtain information on the other 
cases. Inquiries were not sent to eight patients who Had had operations too 
recently, nor to eight patients who, in view of the complications existing at 
the time of operation, could not possibly have obtained joints which the}' 
would consider satisfactory, although in some instances they might have 
secured relief from the cartilage symptoms for which the operation was 
performed. This latter group will be discussed farther on in the paper. 

In 223 cases, one to ten years had elapsed since the operation, and in 
fifty-five cases, ten to twenty-five years had elapsed. In forty-one cases, 
there was an interval of five to ten months between the operation and the 
time of inquiry. Eight cases were not checked because the operation had 

been performed too recently. The time interval was unrecorded in sixty-one 
cases. 

The duration of the average convalescent period was six months. 
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Of the 2S7 patients who replied to the questionnaire, 230 or 80 per cent, 
expressed satisfaction with the result. Twenty-eight patients stated that 
they were not entirely satisfied and twenty-nine were dissatisfied. 

Ninety-si.x jxatients of the “satisfied'’ grouj) re])orted that the result was 
perfect, and the knee normal in every wa}'. One hundred and six jiatients 
in this group stated that they e.xperienced slight symptoms from time to 
time ; the leg pained slightly in inclement weather, or it tired easily or was 
numb, or the patient felt the need to favor it. Such symptoms were so slight 
as to be practically negligible. Four patients who had had the operation 
only five months previously complained of slight symptoms, but the prognosis 
in each case is excellent. There were twenty-four patients in this group 
who, while they expressed satisfaction with the result, complained of definite 
pain, instability in walking or running, limitation of motion, or weakness. 

Interesting notes were made in the questionnaires by some of these 
patients of the “satisfied” group. Practically all of them had returned to 
their former occupations regardless of how strenuous they were. One 
patient climbs trees, carrying heavy loads; another schools ponies all day; 
several patients walk many miles a day without discomfort; and others are 
active in sports of all kinds. 

The results in the cases in which definite symptoms were present, although 
the patient considered the outcome satisfactory, as well as the results in the 
questionable and unsatisfactory cases were carefully investigated. In the 
study of these cases it is necessary to consider whether the operation has 
been satisfactory not only from the point of view of the patient, but also 
from the surgeon’s standpoint. Not infrequently, one is called upon to 
remove a cartilage presenting a predominance of symptoms in the presence 
of a coexisting disease or other pathology. In such cases operative inter- 
ference cannot offer entire relief to the patient, but the cartilage symptoms 
are checked, a more stable knee is obtained, and often the condition of the 
entire joint is benefited by the removal of an aggravating factor. It is 
most likely that the patient in judging the outcome of the operation is unable 
to discern between relief from the symptoms due to the cartilage derangement 
and those due to the existence of other pathology, with the result that 
unless normal function has been obtained, he condemns the operation. There 
are other cases in which the after-care was neglected, or a second injury 
complicated the result, or the patient was influenced in replying by the fact 
that he had a case under litigation. 

In the series of 287 cases there were thirty-four cases complicated by 
the presence of arthritic symptoms; some cases showed mild or severe 
hypertrophic changes at the time of operation; others had a generalized 
arthritis, existing either before the operation or developing afterward, and 
while the infection was not located definitely within the joint it undoubtedl}" 
had a deleterious effect upon it; and in still other cases a monoarticular 
arthritic joint had existed. Sixteen of these patients considered the opera- 
tion satisfactory, although they still experienced symptoms of an arthritic 
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nature. Fifteen jwtients. four of whom were only partly satisfied with the 
result and eleven of whom expressed dissatisfaction, upon examination, 
showed that the cartilage sym])toms had been relieved and the joints gener- 
ally improved. From the surgeon’s standpoint, therefore, arthrotomy had 
been warranted and the results might be considered satisfactory. In the 
three other cases the arthritic element was so severe that it was impossible to 
judge tbe result of the cartilage operation. 

There were eleven cases in which, in addition to the cartilage derange- 
ment, other pathology was present. Among these lesions were damage or 
weakness of the ligaments or tendons, congenital dislocation of the patella, 
osteochondritis of the femoral cond3de, decussation, and fracture of the tibia. 
This fracture case was a severe one of the tuberosity of the tibia which 
allowed a 45 degree knock-knee and had existed for six months to a year. 
In the presence of such diffuse and long-standing pathology the knee could 
not be restored to normal, but the result in so far as the removal of the 
cartilage symptoms was concerned was satisfactory. Four other cases showed 
upon examination that they had improved sufficiently and bad such a favor- 
able prognosis that they might be considered satisfactory by the surgeon. 
Six patients reported that the)* were satisfied with the ontconre. 

There was still another group of cases in which the results reported by 
the patient as “partly satisfactory” or “unsatisfactory” proved upon examina- 
tion to be satisfactory from the surgeon’s point of view. In one case muscle 
disuse accounted for the unfavorable reply; examination showed that the 
result was an unusually good one and the prognosis is excellent. One 
patient who had suffered a great deal since the operation with ulcers of 
the stomach and intestine could not consider the knee condition with an 
open mind ; examination showed the knee to be satisfactory in every way. 
One boy sent a “partly satisfied’’ reply, but his mother wrote that tbe result 
is excellent. Another result was good considering that the patient was ex- 
tremely active in his position as an instructor in soccer. Another result was 
satisfactory in view of the fact that tbe symptoms had been present for 
twenty years before the operation. In four cases replies of “partly satis- 
factory” were undoubtedly given for ulterior motives, as these patients were 
seeking compensation from insurance companies. There were two cases in 
which the operations had been performed only five months previously; they 
have an excellent prognosis, and the patients stated that if the improvement 
continues they will be satisfied with the result. One patient had an excellent 
result and there is no explanation for his reply. 

The results in six cases, after investigation, can be considered only 
partly satisfactory. One patient had good function, but there was some cir- 
culatory disturbance. One patient had a quadriceps paralysis, which, how- 
ever, was clearing up, and, in fact, at the time of this report two-thirds of 
the normal power has returned. In a third case there was quadriceps weak- 
ness following the operation. In three cases the results were clinically per- 
fect, but symptomatically not quite normal. 
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There were fourteen poor results inclusive of a case that became septic. 
Nine patients had definite recurrence of the former trouble, indicating that 
other pathology, such as involvement of the other cartilage, a tab, or a 
fringe, was present. One cannot place too much emphasis on the importance 
of thorough inspection of the joint at the time of operation. Some of these 
cases are now under observation pending a decision for a second arthrotomy, 
which, had thorough examination of the joint been made at the first opera- 
tion, could have been avoided. Two other patients in this group complained 
of constant pain, the presence of which could not be explained. One patient 
had an unstable knee, and another had limitation of motion, instability, and 
pain. 

It is impossible to classify six results. In one case a blood-stream infec- 
tion set up two weeks following the operation, and the knee became septic. 
The process cleared up, leaving the joint somewhat limited in motion. The 
prognosis is good. One patient left the hospital against advice ; another went 
to an osteopath for after-care; another suffered a strain of the knee two 
months after the operation; one had had symptoms so long that a good 
result could not be expected ; and one joint was tuberculous. 

In regard to the eight cases in which questionnaires were not sent, one 
patient had developed a post-operative sepsis (the only case in the entire 
series), one case, in which a tuberculous process was suspected at the time 
of operation and confirmed later by a pathological examination, developed 
into a tuberculous joint, and one case subsequent to operation developed into 
a Charcot joint with its usual course of symptoms. The advisability of opera- 
tion in a possible tuberculous or syphilitic case should be considered care- 
fully, for sufficient benefit would not be secured to warrant the arthrotomy. 
In the two instances cited the operation was hardly justified. There were 
three cases of general arthritis. One other case was complicated by a severe 
fracture, and another patient had an intermittent hydrops and the removal 
of the cartilage was merely incidental in treatment. 

Summary . — After this investigation of the results, in which all the factors 
that might influence the outcome of the operation were considered, one may 
conclude that the operative results were more satisfactory than is indicated 
by the statistics based upon the patients’ replies. Two hundred and sixt}'^- 
two results, or 91 per cent, of the series of 287 cases, were satisfactory from 
a scientific and clinical standpoint ; six cases were partly satisfactory ; thirteen 
cases could not be classified; and fourteen results (including eight cases in 
which no questionnaires were sent) were poor. 

CONCLUSIONS 

1. The removal of a semilunar cartilage according to the technic described 
is followed in the majority of cases by a result entirely satisfactory to the 
patient. 

2. The best results are obtained in cases of young adults when the 
offending cartilage is removed within a short time of the trauma. 
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3. A guarded prognosis must be given in cases with any arthritic tendency, 
which include cases of long standing that show definite hypertrophic changes 
at operation, and cases of older patients, that is, those beyond middle life. 

4. Particular attention should he given to the treatment of mild injuries. 
If a slightly damaged cartilage is neglected, it exposes the joint to progres- 
sive arthritic lesions. 

5. The most reliable diagnostic features are; a. A definite history of 
trauma, b. Recurrent periods of disability with local pain, slipping, effusion, 
and swelling, initiated usually by some minor injury or twist, c. Acute local 
tenderness at the point of attachment of the cartilage where the damage is 
located, with a tendency for the tenderness to persist at this point, d. Lock- 
ing, that is, the sudden inability to extend the joint fully, e. The absence of 
the cartilage-thrust. 

6. The presence of an early pathological lesion such as tuberculosis or 
syphilis must be borne in mind when operation for the removal of the car- 
tilage is advised. 
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BliNIGN TUMORS OF THE TENDON SHEATHS 
OF UNUSUAL SIZE 

By Alex. Ben.tamin Ragins, M.D. 
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The l)enign tumors of the tendoii sheaths, which have gone under the 
name of xanthosarcoma, spindle-cell sarcoma, myeloid tumor, myeloid endo- 
thelioma, myeloxanthoma, granuloma, and giant-cell sarcoma, were first 
reported by Von Chassaignac in 1852.^ Heurtaux.- in 1891, was the first 
one to differentiate these benign tendon-sheath tumors from the sarcomas, 
in that they follow a definite, benign course, whereas sarcomas are malignant 
in character. Heurtaux named these benign growths myelomas. 

Although most of tlie autiiors agree to the fact tliat tliese tumors are benign growtiis, 
there is still a difference in opinion as to their histogenesis whether the}’’ are granulomas 
or true neoplasms. 

Arzt,® Broders,^ Ely,'' Fleissig," Janik,’ and Ollcrnshaw' conclude that these tumors 
are granulomatous in nature, this conclusion being based upon the assumption that the 
giant cells present in the tumor masses are foreign body giant cells produced by the 
constant irritation of the tissues by the cholesterin deposits. 

Bellamy® and Stewart and Flint’® belie%’e that the tumors are endothelial in origin and 
that too much stress has been laid upon the finding of cholesterin deposits, regarding 
them possible etiological factors for this tumor growth. 

Targett,’’ in 189“, thought these tumors to be spindle-cell sarcomas but was unable to 
explain the presence of the giant cells. He emphasizes, however, that “the relation of 
these tumors to inflammatory processes need not be discussed, since they are neither 
tuberculous, syphilitic, or granulomatous clinically as well as histologically.” 

Dor,’® in 1898, was first to describe the xanthomatous cells in the xanthosarcoma and 
this led him to believe that he was dealing with a mixed tumor composed of xantho- 
matous and myeloid tissue. He also believed that the presence of these two types of 
cells was brought about by a different histological development of a common cellu- 
lar element. 

Tourneaux,” in 1913, calls the tumors under discussion sarcomas of a low malig- 
nancy. Harbitz’* and Buxton’® regard them as benign, since they do not recur after 
thorough removal, nor do they form metastases. They also maintain that the tumors are 
mesothelial in origin. 

Shattuck’® discusses the possibility that giant-cell myelomas of the tendon sheaths 
are the same kind of myelomas that occur at the ends of the long bones. He explains 
them on the basis of persistent growth of bone elements displaced, during embryonic life, 
into the tendon sheaths which are continuous with the bone. 

Albertini,” in his recent work upon this subject, in which he gives an exhaustive 
resume of the literature, has demonstrated that in all giant-cell tumors the ground 
tissue exhibits the structure of mesenchyma, and the giant cells which characterize them 
are, like spindle cells, mesenchymal forms whose protoplasm has not undergone division. 
He believes that the abundant capillary network in all giant-cell tumors is formed from 
the mesenchymal reticulum of the ground tissue which has undergone a kind of canaliza- 
tion because of the blood entering it. Accordingly, if the abundance of vessels in the 
tumor tissue does not arise from budding, as in inflammation, the support for the 
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granulomatous nature of the tumor falls to the ground. He denies tliat the giant cells 
arc wasted vascular germs, but that the}- arc intertwined with the retiform tissue, and, 
owing to the canali-/,alion of the retiform tissue by the blood, they undergo transformation 
into cells resembling endotiicliinn and thus come to lie in the opening of the blood spaces. 

Since the anatomic and clinical characteristics speak against the sarcomatous nature 
of these tumors, Albcrtini, therefore, discards both the sarcoma and granuloma hypotheses 
and names these growths "henign xanthomatous giant-cell tumors of the tendon sheath,” 

The tumors are usually relatively small. Only in a few instances do 
the}'- reach such an unusual size as in the cases to he reported. The first is 
interesting not only because of its large size hut also because of its tendency to 
cause atrophy of bone by pressure and to invade the hone. 'J'hrough a search 
of the literature on the subject, I read of six cases in which the bone was 



Fig. I, — X-ray showing the extent of hone atroph> and erosion due to pressure and invasion of the 

tumor mass 

involved in this type of grow'th. One case, described by Venot,^® showed 
the tumor springing by two pedicles from the palmar surface of the middle 
and terminal phalanx, respectively, and ending up in a large tumor mass in 
and around the tendon sheath. This condition led Venot to consider the 
tumor growth as a primary osseous growth. A second case was reported by 
Ely® in which he describes a xanthosarcoma existing in both bone and tendon 
sheath in the region over the lower end of the fibula. 

REPORT OF CASES 

Case I. — Steve M., aged twenty-two, laborer, was admitted to the Cook County 
Hospital, Chicago, Illinois, August 22, 1929, with a complaint of swelling in the left 
foot for a period of three years. The patient stated that he was perfectly well until 
three years ago, when he noticed, without any apparent cause, a small nodular swelling 
on the lateral side of his left foot. The swelling has gradually increased in size but has 
never broken down nor discharged. The swelling has caused very little pain but much 
discomfort due to its size. The patient was a white adult male who was not acutely ill 
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and prcsctUcd as the essential finding a swelling in the left foot about the size of an 
orange. This tumor extended into the lateral three toes. The mass was immovable and 
had no signs of inflammation such as redness or heat. Popliteal or inguinal glands were 
not palpable. 

The X-ray picture (Fig. i) reveals the shaft of the metatarsal bone of the fourth 
toe completely destroyed or rather replaced by a new growth, and as it approaches the 
epiphyseal ends, bone fragments become visible. There is a marked atrophj' of the first 
or proximal phalanx of the same toe. The third toe adjacent to the fourth toe shows 
pressure atrophy of the metatarsal bone and is also convexed medially. A lateral 
X-ray picture shows a dorsal convexity of the metatarsals due, possibly, to the force 
e.xerted by the tumor upward against the bone. 

.‘\ugust 29, 1929, a longitudinal incision was made over the fourth metatarsal bone. 
The skin was reflected from the tumor mass and the mass was separated by dissection 
from the surrounding tissues. The fourth metatarsal bone was imbedded in the tumor 




H 



Fjg. 2. Case I. Showing extent of tumor mass with erosion and distortion of the metatarsal bone. 


mass and was removed en bloc along with the fourth toe. The patient made an unevent- 
ful recovery and was discharged on September 4, 1929. He was last heard from May 28, 
1930, and he states that he has not noticed any recurrences of growth. 

Gross pathological description of specimen . — The specimen consists of a toe of the 
left foot amputated at the proximal portion of the metatarsal bone. The toe (Fig. 2) is 
completely replaced, except for the distal phalanx, by a grayish-white mass which is 
elastic and moderately firm. This mass completely envelops both the dorsum, lateral 
and plantar surfaces of the toe. The portion of the tumor that is bare of epidermis 
reveals streaked areas brown in color. These brown-streaked areas are more common on 
the plantar surface than on the dorsum of the foot. 

On sectioning through the center of the toe, the mass is of the same grayish-white 
color and is streaked throughout by brown to light yellowish lines. This mass measures 
ve and one-half centimetres vertically, eight centimetres anteroposteriorly and six and 
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one-half centimetres in transverse diameter. TIic tumor surrounds and displaces the 
tendon of the extensor digitorum to a more dorsal aspect. The growths c.xtend both 
below and above the metatarsal bone which is almost completely replaced by this clastic 
and moderately firm mass. On the dorsal aspect, especially in the distal portion, the 
mass grows out in a cauliflower-like fashion and covers the uninvolved distal iwrtion of 
the toe for about one and one-half centimetres. 

The articulation, between the proximal portion of the first phalanx and the distal 
portion of the metatarsal bone, is partially destroyed and replaced by a small mass of 
brown to brownish-gray tissue measuring ten millimetres vertically and five millimetres 
antcropostcriorly. Some of this brown-stained tissue has invaded the proximal phalanx 
for a distance of seven millimetres. 

Microscopic description . — Sections of tissues studied from the periphery of the tumor 
mass show that the tumor is well encapsulated by a comparatively dense fibrous con- 
nective tissue capsule. From tbc capsule there extends into the tumor mass trabecuhx 
of fibrous tissue. The trabecuhe, in turn, spread out in a fine reticulum and act as a 
supporting structure to tbe tumor cells, which arc arranged in columns or alveoli. In 
some areas where degeneration has taken place the connective tissue has under- 
gone hyalinization. 



Fig. 3. — Showing the typic.il ov.iI cntioid.il, and polyg- Fic. 4. — Showing tendenev of the tumor 
onal tumor cells. (Mag. 380.) cells to line clefts. (Mag. 100.) 


Throughout the tumor mass there is a variation in the amount of connective tissue 
present. In some regions the tumor cells are surrounded by large masses of connective 
tissue and in other regions by only very fine connective tissue strands. The fibrous 
capsule is well supplied b3" blood-vessels. 

The cellular elements of the tumor consist of a type cell, as well as giant cells, 
lymphocytes, and pseudoxanthomatous cells. 

The type cell is round, oval or cuboidal in shape with a distinct homogeneous, 
slightly oxyphilic cytoplasm. The nuclei are round or oval and sometimes show small 
indentations. There is a moderate amount of chromatin with small nucleoli (Fig. 3). 

These cells lie singly and are surrounded by fibrous connective tissue. In places 
there is quite an abundance of intercellular material while in other places the cells tend 
to line irregular crevices (Fig. 4) or to form alveolar groups in which cell borders 
cell. The alveolar formation of these type cells occurs especially at the periphery^ of 
the tumor, whereas in the central portion near the region where the tumor surrounds 
and invades the bone, the cells are arranged singh' or in column, each column being 
surrounded by a thin or thick fibrous network. 

The giant cells are scanty, irregularly scattered and closely resemble osteoclasts. 
These giant cells contain many small nuclei, evenly distributed in an oxyphilic homo- 
geneous cytoplasm and are found in the greatest number in places where blood pigment 
is most abundant especially in the interarticular polj’p-like area. (Fig. 5.) 
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In close topographic relation to the blood pigment deposits are groups of pseudo- 
xanthomatous cells. These cells have an irregular, somewhat indefinite cellular margin. 
The nuclei arc small and granular and the cytoplasm is vacuolated. When these sec- 
tions arc stained with Sudan III. a great numher of them are found to contain fat 
droplets and some of these cells contain blood pigment as well. A polariscopic examina- 
tion of unstained sections revealed the pre.scncc of double rcfractile droplets. 

Scattered throughout the tumor, especially in the periphery, arc lymphocytes. 

In addition to tiic cells just described there is found quite an abundance of dark 
yellow-brown pigment, particularly in places exposed to trauma (near the joint). The 
pigment granules arc all found to be intracellular and when stained for iron with potas- 
sium ferrocyanide and hydrochloric acid give the Prussian blue reaction. In most 
instances the pigment granules are distributed along and about the blood-vessels. Recent 
h.'cmorrhages arc also noticed. 

The blood-vessels of this growth are well developed and have a definite adventitial 
layer. lit the centre of the tumor mass close to the bone, the endothelium is quite 
flatteired. The blood-vessels in the periphery of the tumor, however, show swollen 
endothelial cells. The vessels that lie in the fibrous capsule are surrounded by 
lymphocytes. 



Fig. s- — Giant celts in relation to blood pigment. Fic. 6. — Showing invasion and destruction of 

(Iron stain.) the joint I)etwcen the metatarsal and phalangeal 

hones by the tumor mass. (Mag. S.) 


The preexistence structures such as tendon, bone and cartilage (Fig. 6) are sur- 
rounded, invaded and broken up by the tumor mass. 

Case II. — A colored female, seventy years of age, was admitted to the Cook County 
Hospital January 27, 1930. The tendon sheath tumor, in this case, was an incidental 
finding at the autopsy (performed by Dr. Philip Shapiro). The post-mortem findings 
m addition to the tumor mass, which shall be described later, were chiefly those of 
eccentric hypertrophy of the heart with severe parenchymatous degeneration of the 
myocardium and brown atrophy : arteriosclerosis and arteriolosclerosis of the kidneys with 
cloudy swelling ; bronchopneumonia of both lower pulmonary lobes ; chronic indurated 
pulmonary tuberculosis at the apex of the left lower lobe with slight bronchiectasis and 
a huge pedunculated fibromyoma of the fundus uteri. 

The tumor of the tendon sheath consisted, grossly, of a large gelatinous, bulbous 
mess seven centimeters in diameter. It lay over the left first metatarsal space separat- 
ing, to a fairly wide extent, the great and second toe. 

Microscopic studies of sections of the tumor mass revealed it to be composed of the 
type cells which have been described in the first case, except that they appear to be 
somewhat smaller in size. These cells are arranged in cords or alveoli and are sup- 
ported by a fine or heavy stroma of fibrous tissue. Sudan III stain of the tissue shows 
a moderate amount of fat around the larger blood-vessels of the cutaneous and sub- 
cutaneous tissue. The tumor cells themselves contain but only very minute fat droplets. 
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A careful search was made for giant cell.s, similar to those found in the first case 
but without avail. Not a single one could I)e found. Mfemorrhagic areas or areas of 
cholesterin deposits were also absent. 

Lymphoc3’tes and a few plasma cells are scattered irregularl.v throughout the tumor 
mass. The capillarj- blood-vessels are few in number. 

The tumor mass is well separated from the cutaneous and subcutaneous tissue and 
appears to originate from the tendon sheath. In the basal part of the tumor mass the 
cells definitely separate the coarse collagen trabecula; of the tendon proper. 

Discussion . — In considering the various theories offered as to the histo- 
genesis of the so-called xanthosarcoina, we may say that the tumor is a true 
neoplasm of mesothelial origin and is not a granuloma for the following 
reasons. The tumor appears to be derived from the cells that line the tendon 
sheaths. There is the tendency of the tumor cells to line clefts (Fig. 4), 
thus imitating the physiologic arrangement of cells from which they have 
developed. The increase of connective tissue in the tumor mass is due pos- 
sibly to a transformation of the mesothelial cells to fibroblasts. Such a 
condition has been very clearly shown by IMaximow^” in cultures of peri- 
toneal exudate containing mesothelial cells. By culturing the peritoneal 
exudate, he was able to show the transformation of the mesothelial cells 
into fibroblasts. 

It is interesting to note that a malignant form of tumor, simulating to some extent 
the benign structure of the so-called xanthosarcoma, is described by L. W. Smith” as a 
synovioma. He describes this tumor as characterized by spaces lined in most instances 
by low cuboidal epithelial-like cells separated by compact cords of spindle-shaped cells 
which in some portions of the tumor mass are devoid of intercellular substances and 
fibrils. Mitotic figures are present in both types of cells. He is also of the opinion that 
both types of cells are derived from a common multipotential cell, since he has shown the 
synovial lining type and the supporting stromal tj'pe with intermediate forms of cells 
between these two types of cells. He also states that the tumors may arise from the 
synovial membrane of the joint cavity itself, of the synovial membrane of some overlying 
bursa, or from the fascial aponeurosis. 

Harbitz'^ cites tumors of the auricular capsule and synovial membrane both of 
which resemble xanthosarcoma. In one case it was a slow-growing tumor with subse- 
quent recurrences upon removal and was more of a sarcomatous nature. In the second 
case it resembled tuberculosis clinically but histologically it was described as a xantho- 
fibrosarcoma giganto-cellulare pigmentosum. 

AlbertinP has demonstrated that the ground tissue in his benign xanthomatous 
giant-cell tumors of the tendon sheath exhibits the structure of mesenchyma. 

Unlike McWhorter and Weeks, ^ and others who are of the opinion that these 
tumors, like the multiple xanthomas, are due to systemic disturbances of the cholesterin 
metabolism, the deposits of cholesterin in the tumor mass are secondary to the growth of 
the tumor. Since the pseudoxanthomatous cells are in close topographical relation to 
pigment deposits of old haemorrhages, apparently from repeated trauma, the cholesterin 
deposits are therefore due chiefly to the liberation of cholesterin from the degenerated 
blood-cells. Beneke,“ in the report of his case, which deals with a tumor of the foot 
developing during a course of six years following an injury in which the upper 
portion of the foot has broken through the skin, also believes that the cholesterin is 
derived from the degenerated blood, since he finds that cholesterin and haemosiderin 
appear simultaneously. 
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The fact that cholesterin deposits are secondary to the growth of this 
tumor mass is further supported by the second case which I have reported. 
In no place was I able to find cholesterin polariscopically, nor was I able to 
find old or recent hremorrhagic areas which would most likely liberate 
cholesterin to form cholesterin deposits. 

In both cases reported the blood cholesterin determination was made. 
The first case had 147 milligrammes/ioo cubic centimetres of blood. The 
second case had a blood cholesterin of 177 milligrammes/ioo cubic centi- 
metres of blood. Both cases then, are practically within normal limits. This 
finding readily removes the possibility that the tumor growth may have been 
due to generalized disturbance of cholesterin metabolism or a hypercholes- 
tersemia. Gonzalez Aguilar-'"* has also reported a case where, in the absence 
of a hypercholesterasmia, there were cholesterin lipoids and cholesterin bodies 
in the tumor mass. 

It is shown by Stewart"' that deposits of cholesterin may occur in various patho- 
logical lesions. The cholesterin deposits in the benign tumors of the tendon sheath may 
be placed, then, in that condition or category in which deposits of cholesterin are due 
principally to local tissue changes with no chance for the escape of the products 
of disintegration. 

The presence of giant cells has caused a great deal of diverse opinions. Fleissig" 
and others are of the opinion that these giant cells are foreign body giant cells due to 
the presence of extracellular cholesterin and cholesterin ester deposits. Stewart and 
Flint, “ on the other hand, have shown that giant cells were present in the absence of 
cholesterin deposits in one of the cases they have reported. They believe them to be 
endothelial in origin. 

Mallory'® states that giant cells of at least two different types occur in tumors. 
One type results in multiple mitosis and is a true tumor giant cell. It signifies rapid 
growth and may occur in a variety of tumors. The second type is due to endothelial 
leucocytes invading the tumor and fusing to form foreign body giant cells. 

Broders* believes that the function of the giant cells in this tumor mass is to absorb 
the foreign material present. 

Albertini^' considers the giant cells to be derived from mesenchyma and to be the 
same as the ground cells except that their protoplasm has not undergone division. 

In studying the giant cells in the first case (Fig. 5), one is impressed 
with the close topographical relationship existing between the giant cells and 
the hemorrhagic areas. The giant cells appear to be derived from the endo- 
thelium of the blood-vessels and show early attempts to organize the hema- 
toma formed by the hemorrhage. The giant cells then may be considered 
as a separate entity from the typical tumor cell found in this benign growth 
of the tendon sheath. This last statement is supported by the studies made 
on the second case, reported in this paper, where, in the absence of hemor- 
rhage or hemorrhagic areas, no giant cells were found. 

In view of the fact that these tumor growths are neither malignant nor 
granulomatous in nature, it would be misleading to call them sarcomatous 
or granulomatous growths. Therefore, on the basis of microscopical find- 
ings, which show that giant ceils and xanthomatous ceils with cholesterin 
bodies are occasionally absent, these tumors should be named benign tumors 
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of the tendon sheath. However, if the giant cells and xanthomatous cells 
are present, which are secondary to the actual tumor mass, they may he 
named under Alhertini’s nomenclature as “benign xanthomatous giant-cell 
tumors of the tendon sheath.” 


SUMMARY 

1. Benign tendon sheath tumors are true neoplasms. 

2. Cholesterin deposits are secondary to the tumor growths and arc liber- 
ated by the degeneration of the red blood-corpuscles. 

3. Giant cells are endothelial in origin, and attempt early organization of 
the hsematoma formed by hsemorrhage into the tumor substance. 
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VARICOSE VEINS: INDICATIONS AND CONTRAINDICATIONS 

TO INJECTIONS 

By Norman J. Kilbourne, M.D. 

OF Los Angeles, Cal. 

KHOM TUB VARICOSE VEINS CLINIC OE THE LOS ANGELES GENERAL HOSPITAL 

Major complications following the injection treatment of varicose veins 
are occurring with such frequency, that the call for a voice of warning is 
imperative. It is unfortunate when such cases are concealed, or divulged 
under the cloak of confidence. These accidents have been preventable. On 
the other hand, there are sufferers who are being denied treatment because 
of timidity based on ignorance. It is not right to deny help to patients for 
reasons based on prejudice; it is wrong to treat them at a serious hazard. 

Buerger’s disease (thromboangiitis obliterans) is frequently associated 
with varicose veins. There is an increase not only in the recognition of cases, 
but an actual increase in the numl^er of cases occurring. It is an absolute 
contraindication to the injection treatment. It is easy to see the varicose veins 
and fail to recognize the early stages of an underlying thromboangiitis 
obliterans. 

Dr. Leo Buerger reports to me a moderately early case of Buerger’s dis- 
ease in which injections of the varicose veins, performed by another 
physician, were followed at once by gangrene of both legs up into the thigh, 
necessitating bilateral high amputation ! 

Preliminary examination must not only include inquiry as to intermittent 
claudication, but also determine whether there is pulsation in the artery 
dorsalis pedis and artery tibialis posterior. In doubtful cases Samuels’ test 
should be made, wherein the leg is elevated to an angle of forty-five degrees, 
and the ankle alternately flexed and extended while blanching of the plantar 
surface of the foot and pain in the calf are ascertained.^ 

Elderly Patients . — Elderly patients are a large group. Men over sixty- 
five years of age comprise one out of every five male patients entering the 
clinic at the Los Angeles General Hospital, and one out of every ten of the 
total number of patients. They contribute the largest number of patients 
rejected. A vigorous elderly patient in good health may have his varicose 
veins injected but when to the senility is added some other serious handicap, 
danger is encountered. 

Such an added handicap is senile arteriosclerosis of the legs — evidenced 
by lack of pulsation in the artery dorsalis pedis and the artery tibialis pos- 
terior — that I am strongly opposed to injection of the varicose veins of such 
patients. In many of these the pain is not due to the veins which are 
before their eyes, but to the arterial disease which they cannot see. I have 
had such patients tell me that they must have relief and found on further 
questioning that the pain was largely in the limb in which there were few, 
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if any, varicose veins. In the limb with serious varicose veins there may be 
no pain at all. To occlude the vein in the presence of a gradual occlusion 
of the artery, is an entirely different stor}'’ from ligation of the vein in the 
presence of a sudden occlusion of the artery. The logic and results of 
occlusion of the vein in the presence of gradual, not sudden, occlusion of the 
arteries, has been discussed unfavorably by Brook's- and by Lipschutz.''’ Aged 
folk, if their pain is due to the vein, can usually wear a linen-mesh bandage 
and be comfortable. Often there is impending gangrene of the feet. If 
gangrene, or phlebitis, or embolism follows treatment, the injection will be 
blamed. 

Mr. F., aged sixty-eight, seen in consultation, had large varicose veins in both 
legs, containing small thrombotic and calcareous masses. He had severe pyorrhoea so that 
pus exuded from the gums on the slightest pressure. I refused to countenance the 
injection treatment of this patient. Two days later he developed a violent acute phlebitis 
with hyperpyrexia, and, for days, death seemed imminent. If his veins had been 
traumatized by injection, I believe a fatality would have been inevitable with death 
laid to the door of the injection treatment. As it was, he recovered, and as frequently 
happens in this particular type of case, the phlebitis obliterated the varicose veins. 

Mrs. B., aged si.xt3'-eight, a patient of Dr. I. W. Ljmn, had verj’ large varicose 
veins of the right leg. The arterj* dorsalis pedis and arterj' tibialis posterior had no 
pulsation. When pressure with the finger on the foot was released, color returned at 
the site of pressure slowly. There was no other apparent abnormality. Doctor Lynn 
refused to inject the veins. Just eight days later this patient who had not been injected 
was seized with a sudden pain in the leg. The great saphenous vein became thrombosed 
to the upper third of the thigh. The leg turned blue to tbe knee. Cyanosis deepened. 
There was no fever but a rapid pulse. Gangrene developed, necessitating high 
amputation. 

Let the reader examine some of these cases with high amputation before 
his eyes, before he decides he is willing to inject the veins of the patient with 
absent pulsation in the artery dorsalis pedis and artery tibialis posterior. 

I admit that Delator, Jentzer, Paul Linser, and Meisen sometimes allow 
injection even if there is senile arteriosclerosis in the legs. Reicherf* has 
advocated injection for such cases. Delator reports cases to me in which 
the spasm was relieved by injecting the veins, adding that the effort is futile 
if the endarteritis is obliterating. 

On the other hand, Forestier and Gaugier agree that senile arterio- 
sclerosis of the leg is an absolute contraindication. 

Simple debility added to old age may constitute a contraindication. 
Linser’s only fatality was in such a case.'’ Other factors, added to old age, 
contraindicating injection, may be diabetes or a very high blood-pressure, a 
history of embolism or thrombosis in coronary or cerebral arteries, or severe 
focal infection. 

Distant Foci of Infection . — I have previously warned" that phlebitis may 
be of metastatic origin from infection, acute or chronic, in the pharynx or 
mouth, and favored the removal of chronically infected tonsils and root 
abscesses under devital teeth, before injection, lest infection from them, 
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carried in the blood-stream, set up a phlebitis in veins, traumatized by in- 
jection. However, a more liberal position is justified. I was influenced by 
Gaugier who wrote me two years ago: “After making 300,000 injections we 
do not believe that infection of the teeth, tonsils, etc., could comstitute a 
contraindication to the sclerosing method. We pay no attention to them.” 
Clinical experience has forced me to Gaugier’s position. I have had two 
cases of phlebitis following injection in which, so far as could be determined, 
there was no focus of infection. On the other hand, in about four thousand 
injections in patients who did have foci of infection which were not removed, 
not a single case of phlebitis developed. 

Where there is a past histor}^ of phlebitis, not otherwise explained, where 
there are symptoms of toxic absorption such as rheumatic pain, when the 
patient is weak or aged — it ma)'’ be safe to insist upon the elimination of such 
foci of infection. In other cases their removal is advised but not required. 
Veins should not be injected while the extraction of teeth is in progress, 
because at such times when the lymphatic spaces are being torn open there 
is unusual likelihood of absorption and dissemination of bacteria in the 
blood-stream. Varicose veins should not be injected in the presence of a 
subacute pelvic infection, or when the patient has a cold or an acute 
pharyngitis. 

A Past History of Phlebitis . — Varicose veins patients with a past history 
of phlebitis are a large group, comprising one out of every six women and 
one out of every eight men in my clinic. These patients have veins which 
cause unusual suffering. I have had a patient declare that he preferred 
amputation to the continuance of his suffering from varicose veins which 
followed phlebitis. Should such patients be treated or turned away? 

I must answer that each case is an individual problem in surgical judg- 
ment. The problem for judgment is not concerned with the question of the 
patency of the deep veins. That question, while important, is a mechanical 
problem which must be settled by tests which have been described.® The 
problem for judgment is this : In the individual case, will injection stir up 
the old phlebitis? This danger merits prolonged thought and study. Mor- 
tality from acute phlebitis may run as high as 8 per cent.® Even when 
the phlebitis has been in the superficial veins there may be danger. Hanschell 
writes me of three cases of recent superficial phlebitis which he injected in 
which “the resulting phlebitis and periphlebitis was unusually severe and 
persisted from eighteen months to two years.” He who is too indolent to 
study the principles which I must explain further at some length, should not 
accept the very heavy responsibility presented by such patients. 

How frequently such patients may be accepted and how frequently re- 
jected may be suggested by some case series. I have asked Delater, of 
Paris, to contribute his results, for he has, I believe, the widest experience 
in this particular type of case of any worker living. In his series of 131 
cases observed there were : 
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Patients with a past histor}' of deep phlebitis 79 

Patients with a past histor)' of superficial phlebitis 52 


131 

Patients accepted for injection 9O 

Patients rejected as unsafe 35 


131 

Of the sevenlj'-nine with a past histor}' of deep phlebitis: Patients accepted, 
forty-four; patients rejected, thirty-five. Of the thirty-five declined, twenty- 
four had signs of impaired deep circulation. All of the fifty-two cases 
where the phlebitis had been sujierficial were treated. All of those treated 
were cured. 

I have a smaller series of forty patients with a past histor\'^ of phlebitis. 
Of these there were treated (and with success), twenty-two; rejected, eight- 
een. Nearly all of my patients had had a deep phlebitis previously. 

In deciding whether the patient who has had phlebitis should he taken 
or rejected, there are four criteria which should enter into the judgment: (i) 
The time interval since the phlebitis; (2) The question as to whether the 
phlebitis reached the deep veins; (3) The age of the patient; (4) The possi- 
bility of special treatment. 

What lapse of time should be allowed after an acute phlebitis before in- 
jections are made? The only rule that can be laid down is this: The longer 
the interval, the less the danger. 

Noel Scott'^ waits three months after all inflammation has disappeared. 
Douthvvaite, R. T. Payne,® de Takats® and J. M. Hayes^® w'ait six months. 
Delater and Troisier wait two years. Hanschell now waits three years. 
Forestier, previously quoted as waiting ten years, now waits only five years. 
Gaugier adheres to the position which he took with Sicard, and if the deep 
veins were involved in a deep phlebitis, advises rejection of the patient even 
after ten to twenty years, and holds that it may be better for the general 
practitioner to let them alone entirel)^ In my opinion, no one should be 
injected in less than six months after a phlebitis and sometimes I reject 
patients even after ten years. 

The second criterion which distinguishes between a previous superficial 
phlebitis and a previous deep phlebitis is stressed by Delater, Douthwaite 
and Gaugier. They hold that there is little or no danger after a superficial 
phlebitis, but that caution must be used when there has been a deep phlebitis. 
Payne will never inject when there has been a history of phlegmasia alba 
dolens. Ronald Thornhill is of the same persuasion. 

But how is one to tell now whether a phlebitis in the past did or did not 
include the deep veins? Tests for the patency of the deep veins now do 
not tell whether there has been a phlebitis in the deep veins in the past, 
because some of the deep veins may be shown by patency tests to be open 
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while other deep veins may be occluded and harbor bacteria. Deep veins 
once thrombosed by infection may be recanalized and now be patent. 

The following items do give warning that a previous phlebitis was deep : 
A history of surgical trauma in the lower abdomen before the phlebitis 
(Delator) ; trouble in walking for two months after phlebitis (Delator) ; 
past recurrences of the phlebitis (Delator) ; oedema one-third of the way 
up the leg (Douthwaite) ; a white oedema (Gaugier) ; hydro-arthrosis of the 
knee (Gaugier). 

In a superficial phlebitis, the inflammation is localized at the painful area, 
the recover}^ is rapid, and if there is a remaining oedema of the lower leg it 
disappears after application of an Unna’s paste bandage (Delater).* 

Forestier dissents. He minimizes the importance of the distinction be- 
tween a previous superficial phlebitis and a deep phlebitis ; so do Meisen and 
McPheeters.^^ 

Both parties in this controversy have truth behind them : Happy results 
from injection by careful men are being obtained in cases where the previous 
phlebitis was deep. Nevertheless, special caution in treatment, to be 
described below, is essential when there has been a history of deep phlebitis. 

A third criterion which I consider important is the age of the patient. 
A young patient with a history of phlebitis may be accepted while an elderly 
patient is refused because younger patients have better resistance to infec- 
tion and are not such likely subjects for thrombosis and embolism. 

Special Treatment in Patients with a Past History of Phlebitis . — Some 
of the patients who have had phlebitis demand very different treatment from 
ordinary cases. In such cases instead of the usual ambulatory treatment, 
some of these patients are hospitalized and ordered to stay in bed. This 
IS simj^ly the old surgical principle of preventing the dissemination of in- 
fection by putting the part to rest. The veins are further splinted by the 
application of a firm linen-mesh bandage all the way up the leg, which is 
worn day and night. These patients require only one-tenth as large doses 
as ordinary patients. One or two minims of the quinine urethane solution 
IS used as the first dose. After injection they suffer pain, not experienced 
by other patients, but this pain is relieved at once as long as the leg is kept 
bandaged. 

Conclusion . — For the protection of the patient, it is recommended that 
before any injection treatments there be a complete physical examination 
or that as a minimum the following items of history and physical examina- 
tion be ascertained: 

* Deutsch, H., maintains that a deep phlebitis always begins with a sudden pain in 
the calf muscles — Zur behandlung der akuten lokalizierten phlebitis der unteren ex- 
tremitat, Wien. klin. Wchnschr., vol xlii, p. 1162, September 5, 1929. Ipsen, J., notes 
that a thermometer on the plantar surface of the foot shows fever in a deep phlebitis but 
no fever in a superficial phlebitis — Recherches sur les arteres a I’etat pathologique, Acta 
chir. Scand, vol. Ixv, p. 341, 1929. 
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History 

Name 

Address 

Age 

Age when varicose veins began 


Pain For how long 


Inflammation in leg 

Phlebitis or milk leg 

When 

Typhoid When 

Pelvic troubles 

Intermittent claudication. 


Has patient ever taken quinine with symp- 
toms of toxremia 


Physical Exaviiuation 

Temperature Pulse 

Blood-pressure 

Do veins extend above the inguinal region 

on the abdomen 

(Edema of leg 

Pulsation of artery dorsalis pedis 


of tibialis posterior 

Cyanosis or rubor when foot is dependent 


Pain or blanching of toes when leg is ele- 
vated and ankle is alternately flexed and 

extended 

Sclerosis in veins 

Pain on walking five minutes with legs 

firmly bandaged 

Description of veins 

Pelvic tumors 

Pelvic Infection 


Urine; Specific gravity albumen sugar 

In this study I am especially indebted to the following workers who have 
generously contributed material, largely unpublished: Paul Linser, of 
Tubingen ; Nohl, of Vienna ; Jciifccr, of Geneva ; Aage Bcrntscu, and V. 
Meiseii, of Copenhagen; Delator, Foresfier, Gaugicr, and Troisier, of Paris; 
Donthzvaifo, Hanseholl, and Trevos-Barhour, of London; Loo Buerger, of 
Los Angeles. 
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SOLUTION OF DEXTROSE AND SODIUM CHLORIDE 
t'OR OBLITERATING VARICOSE VEINS* 

By Howard M. Kern, M.D. 

OF Baltimore, Md. 

FROM THE SUnaiCAE DEPAUTIIEST OF TEE JOHNS HOPKINS UNIVEUSITV SCHOOL OF MEDICINE AND HOSPITAL 

Eighteen months have now elapsed since we began the injection treat- 
ment of varicose veins at the Johns Hopkins Hospital out-patient department 
and 464 cases have been completed. Since the publication of our original 
article/ some changes have been made in technic and sufficient time has 
elapsed to allow us to make a fair estimate of the worth of this form of 



— la 

Fig. 1 . — Showing the appearance of the abdominal wall of a dog one week 
after the subcutaneous injection of 6 cubic centimetres of a solution of equal 
P^rts of_^sp per cent, dextrose and 30 per cent, sodium chloride in the area 
marked ‘ 2 ”, and two weeks after the injection of the same amount of solu- 
tion in area marked “1.” Two distinct hard masses were papable. Skin is 
intact. 

treatment. Furthermore, there are several points in our first article which 
we feel require greater emphasis and some explanation. 

Experimental . — Concomitantly with our clinical work we began a series of injections 
into the external jugular veins of dogs.^ 

The vessels were thrombosed with solutions of sodium chloride 20 to 30 per cent. : 
sodium chloride 30 per cent, plus equal parts of dextrose 50 per cent.; sodium salicylate 
20 per cent. Specimens of the injected veins were removed forty-eight hours, seventy- 
two hours, one week, two weeks, and four weeks following injections and microscopic 
studies made. The f orty-eight-hour specimens showed a large thrombus obliterating the 

* This investigation has been carried out in the Division of Plastic Surger3' in the 
Johns Hopkins Hospital and in the Hunterian Laboratory. 
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lumen of the vein and a complete destruction of the endothelial lining. There was a 
leucocytic infiltration of the media and adventitia. At the end of a week all signs of 
acute inflammation had disappeared and there was definite evidence of beginning organi- 
zation of the thrombus. Organization of the thrombus was progressive and almost com- 
plete at the end of four weeks. The smooth muscle of the media coat of the vein had 
been replaeed, in part, by fibrous tissue. The c.xternal jugular veins of twenty-eight 
dogs were used for experimental purposes and in spite of the fact that thrombi were 
formed in veins very close to the heart, with a swift blood-current and considerable 
negative pressure there was in no case evidence of migration of the thrombus. 

History and examination of patient . — A careful vascular history and 
examination should precede the injection treatment of each case. For this 
purpose we devised a simple chart^ which upon completion gives sufficient 
data to determine in the majority of cases whether the individual is a fit 



Fig 2 — Low po\\er photomicrographs of sections of skin and subcutaneous tissue taken from 
area marked “I” in FiC i The «kin and subculaneous tissue shou marked rcdema but no cellular 
destiuction There is tiemendous Icucocjtic infiltration in the fat 


subject for this treatment. We have adhered strietty to this outline and 
feel that it has saved us from having any serious untoward results. 

History . — The duration, etiology, progress and symptoms of the vari- 
cosities are determined. 

A general medical examination is made in special cases. It is usually 
indicated hy the patient’s age or certain findings in the regional examination 
which make one suspicious of some organic disease either associated with or 
a causative factor of the varicosities. If such is the case, injection is contra- 
indicated. If in the examination of the varicosities active or latent phlebitis 
is evidenced by the presence of thrombosed segments or tenderness, one 
should wait at least a year before giving injections. 

Perhaps the most important contra-indication is obstruction to the deep 
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veins. This is determined from the history and is suggested by the presence 
of oedema and a thickened shiny tight skin. We do not feel that there is any 
absolute test for determining the degree of patency of the deep veins once 
they have been thrombosed, and in many cases are convinced that where 
there has apparently occurred complete restoration of function any inter- 
ference would upset the circulatory balance. Only in the presence of an 
ulcer which will not heal by supportive measures is one justified in oblit- 
erating the superficial varicosities. The absence of arterial pulsations in the 
extremities, due to arteriosclerosis, Beurger’s or Raynaud's disease further 
contra-indicates treatment. 

It is our feeling that better results will be obtained if the veins of pregnant 



Fig. 3. — Cross-section of external jugular vein of dog, removed seventy- 
two hours after injection with minims (0,45 cubic centimetres) of 50 per 
cent, dextrose and 30 per cent, sodium chloride, equal parts, seen under low 
power. Section shows entire vein occluded by a firm thrombus. The endothe- 
num IS not visible. Media and adventitia show slight inflammatory reaction as 
evidenced by leukocytic infiltration and dilatation of the vasa vasorum. 

women are injected several months after delivery. Only in the presence of 
an ulcer is treatment given during pregnancy. 

Solutions . — With the increasing popularity of this relatively new treat- 
ment of varicose veins the number of individuals doing injections has also 
increased. The solutions used by operators are more or less determined by 
the convenience with which they can be obtained. 

In the early days of our clinic we sought a solution which would be 
non-toxic, effectual in the majority of cases with a minimum amount of 
reaction {i.e., cramp) and one which would not cause a slough if a moderate 
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amount were injected outside of the vein. ILxperinientall}" we found that 
a mixture of equal parts of 50 jier cent, dextrose and 30 per cent, sodium 
chloride made an ideal solution. (One hundred cubic centimetres of such 
a mixture contains twenty-five grams of dextrose and fifteen grams of 
sodium chloride.) When injected into the abdominal wall of a dog, intra- 
dermally (in amounts up to one cubic centimetre) subcutaneously or 
intramuscularly (in amounts up to six cubic centimetres) no slough resulted. 
However, there was a marked inflammatory reaction which could he lessened 
if active massage was instituted over the area immediately after injection. 
Experimentally and clinically the solution causes an endophlebitis equal to 
that of the salt solution alone and the resulting thrombus is exceedingly firm. 

In the course of doing human injections a careful operator could hardly 
deposit more than a few drops of the solution in the skin or six cubic centi- 
metres subcutaneously without seeing the swelling of the tissues or being 
notified by the patient that he was having pain or burning at the site of 
injection. We have inadvertently injected varying amounts of this solution 
outside of the vessel wall no less than 100 times in the course of 2500 
injections. Just how much of the solution has been injected into the tissues 
at any one time we ba^'e no ivay of estimating because we alw'ays stopped 
the injection the moment a patient complained, but in our bands this mixture 
has never caused a slough comparable in any manner to those we have seen 
resulting from the use of sodium chloride, sodium salicylate or quinine. In 
this respect there were but two accidents following tbe use of dextrose- 
sodium chloride solution which we feel should be reported. 

In one case a faulty injection of ten cubic centimetres of solution was made on the 
inner aspect of the knee-joint by an inexperienced worker. The patient complained of 
severe pain and burning and the area was actively massaged. After about thirty min- 
utes the patient left the clinic. Forty-eight hours later when he returned for observa- 
tion there was a mass on the inner aspect of the knee about the size of a small saucer, 
the tissues were flaming red, indurated, hot and very tender. The patient said that he 
had had considerable pain but had never ceased his work as “setter up” in a bowling 
alley. Hot compresses and rest were advised. Several days later a thin sero-purulent 
discharge appeared at the site of the needle puncture. With a sharp pointed applicator 
this tiny opening was dilated to permit freer drainage. The skin did not slough, and 
the inflammation subsided completely in about three weeks’ time. We are of the opinion 
that in this case almost the entire ten cubic centimetres of solution was injected into 
the tissues and that fat necrosis followed. 

The other accident occurred in a varix the overlying skin of which was so thin that 
the vein was on the point of rupture. The varix was injected and well thrombosed on 
the next visit of the patient to the clinic. Six days later the skin ruptured and the 
thrombus was extruded. No haemorrhage occurred. The exposed vessel was curretted 
and the wound granulated. Healing was complete in four weeks. 

The cramp following the injection of dextrose-salt solution is much less 
severe than that following sodium chloride alone or sodium salicylate and 
about the same as that following 75 per cent, invertose. Benzyl alcohol 
(1.5 grams to 100 cubic centimetres) added to the mixture of dextrose and 
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salt solution acts as a preservative and diminishes the cramp by virtue of its 
anesthetic property. 

The action of the solution is rapid and the thrombosed vessels can often 
be palpated within four to five minutes following injection. With the excep- 
tion of four cases we have not had to resort to other solutions in order to 
produce thrombosis. In these cases quinine hydrochloride plus ethyl urethane 
was used with rapid results. However, these patients complained of pain 
and tenderness in the legs for many weeks. Fifty injections were made with 
75 per cent, invertose. Its use was discontinued following two very severe 
reactions. In both instances the symptoms were identical. About three 
minutes after the injection of eight cubic centimetres of this solution the 
patient complained of excruciating pain across the sacrum, pain down the 
arms, and a general peculiar feeling all over the body. In one instance the 
pain across the back was so severe that the patient was unable to move and 
had to lie in a semi-prone position for about ten minutes. However there 
were no after effects. 

AVe have endeavored to use 50 per cent, glucose alone with tourniquets 
and vein occluders but our results have not been satisfactory. 

Preparation of dextrose-sodium cJdoride . — The 50 per cent, dextrose 
and 30 per cent, salt solutions may be prepared in separate flasks and auto- 
claved for twenty minutes under twenty pounds pressure. This method of 
sterilization often results in carimelization of the dextrose. It is perhaps 
better to boil the solutions over a very low flame or water bath for ten minutes. 

At the time of use the two solutions may be mixed in any desired pro- 
portion. For the general run of cases the mixture of equal parts has proven 
satisfactory. However in very thin-walled vessels and telangiectasis two 
parts of glucose may be added to one part of salt. The solutions should be 
very thoroughly and carefully mixed before filling the syringe in order that 
the buffer action of glucose may be obtained. If this is not done the chances 
for a slough are accentuated if a faulty injection is done. To insure thor- 
ough mixing it is our custom to measure equal parts of the solutions in a 
graduated medicine glass and with the syringe aspirate and eject the solution 
with force several times just before use. 

Dosage . — The amount varies from one to ten cubic centimetres depending 
on the varix to be injected and also on the individual patient. It is advisable 
that a single initial injection be given in any case and that the dose be small 
m order that the patient’s reaction may be determined. It is our routine to 
inject no more than ten cubic centimetres in a single varix and not over 
twenty cubic centimetres at one sitting. However, we recently learned that 
one investigator injected seventeen varices with eighty-four cubic centimetres 
of this solution at one time without any untoward results. This may be 
a perfectly safe procedure but we doubt its wisdom. 

If the dosage is properly graduated the thrombosed veins are only 
slightly tender and the patient suffers no discomfort. Rarely do we see 
a periphlebitis and when it does occur it is usually in very fair-skinned people. 
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It has been our observation that the vessels in patients of tlie brunette type 
and the negro are more resistant to sclerosing solutions. 

Technic . — A twenty-six guage, five-eighths inch, short bevel needle can 
be used for all sized varices. This type needle permits a very little spring 
and can he inserted with practically no discomfort to the patient. The ordi- 
nary five or ten cubic centimetres glass syringe is easier to handle than 
the lock syringe. 

Site of injection . — As a general rule the injection is usuall}' begun distally 
and successive injections made higher up according to the manner in which 
the vessels thrombose. As we stated before,^ in those cases which there 



Fig. 4. — IJlustratingf a case of marked varicosities above and below the knee of both legs before 
and after treatment of twenty injections of a mixture of equal parts of 50 per cent, dextrose and 30 
per cent, sodium chloride ^\ere given. Treatment not completed. A — taken March 22, 1930. B — 
taken April 24, 1930. 

are varices above and below the knee an attempt is made to block the main 
channel just below the knee. After this is accomplished the varices distally 
situated respond more quickly to treatment. We are convinced that the 
entire affected venous tree must be injected and obliterated to prevent the 
formation of new varices or the opening up of those previously obliterated. 
We have thrombosed vessels in the upper third of the thigh without 
untoward results. 

In those cases where there are varices present below the knee, and the 
internal sapenous vein is not varicosed but dilated, and stands out like a whip 
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cord from the fossa ovalis down to the knee, we feel that the injection treat- 
ment should follow the ligation, and resection of a portion of this vessel in 
the upper third of the thigh.- This is distinctly a hospital procedure and the 
patient should be confined to bed for no less than three days following 
the operation. This procedure will help to prevent the recanalization of the 
thrombosed vessels as well as the formation of new varices. 

Procedure . — It has been rather well established that the horizontal posi- 
tion of the leg is one of choice both for the patient and the operator during 
the injection. 

While the patient is in the standing position the varices to be injected 
are traced out on the skin with mercurochrome.® The ordinary toothpick 
applicator is used for this purpose. The patient is then asked to lie down 
and tourniquets are applied two to three inches below and above the proposed 
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Fig. s. — Plain X-ray, lateral view of left leg in Fig. 4 taken after large vessels 
knee had been thrombosed. The rather dense shadows cast by the 
thrombosed veins are plainly seen, thus illustrating the firm dense thrombus resulting 
from the injection of the mixture of sodium chloride and glucose. 

site of injection. If the varix to be injected is very large the -leg is first 
elevated above the patient’s head to drain the varix of blood before the 
tourniquets are applied. The vessels are now in a collapsed state and the 
operator can be sure that the injected solution will have an opportunity to 
come into intimate contact with the vessel-wall. The injection area is then 
cleaned with alcohol and the injection slowly and carefully made. Alternately 
aspirating a few drops of blood with each one or two cubic centimetres of 
fluid injected. 

The tourniquets are allowed to remain on for three to five minutes fol- 
lowing injection during which time the varix is gently stroked to distribute 
the solution. Leakage will seldom occur from the puncture wound. How- 
ever it IS perhaps safer to make pressure with a gauze pledget and adhesive 
strap. The patients are allowed to rest in the prone position for five to ten 
minutes longer. A full-length pressure bandage is then applied to the leg 
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and worn by the patient continuously during treatment and for three weeks 
after the last injection. This reduces the size of the thrombus, insures sup- 
port to the thrombosed and inflamed veins during the period of organization 
and minimizes the chances of canalization. Furthermore, the bandage greatly 
adds to the comfort of the patient during this period. The success of an 
injection depends upon the operator’s ability to bring the irritating solution 
diluted with a minimum amount of blood into contact with the vessel-wall, 
and hold it within a limited area for a long enough time to destroy the 
endothelial cells. If these two conditions can be satisfied a very weak solution 
like 50 per cent, glucose alone may be used, if they cannot the more irritating 
solutions whose action is more rapid must be resorted to. This is often 
demonstrated in the same patient, as the large tortuous vessels with thickened 
walls will respond immediately to injection because the blood-current is slug- 
gish and can be controlled, whereas the smaller thin-walled veins require 
many injections of the same solution because the current is swift and cannot 
be controlled with tourniquets or vein occluders, and the solution is washed 
away into the general circulation before it has opportunity to act. 

Complications . — Immediately following the use of 30 per cent, sodium 
chloride alone there were three superficial ulcerations due to leakage from 
the needle hole and three patients developed an ascending chemical phlebitis 
with thrombosis of the internal saphenous vein up to the sapheno femoral 
opening. These complications occurred in the very early days of the clinic 
and we have since abandoned the use of sodium chloride alone. There were 
two severe reactions after the injection of 75 per cent, invertose which were 
reported in detail above. Although only four patients were given supple- 
mentary injections of 10 per cent, quinine solution they all complained of 
severe pain in the thrombosed vessels forty-eight hours later and almost 
continuous discomfort in the legs for about four weeks in spite of all 
palliative measures. Following the use of the mixture of glucose and salt 
solution which we have employed almost exclusively in the treatment of 400 
cases, there were but two local accidents ; one, as previously mentioned, a very 
severe inflammatory reaction following the injection of a large amount (ten 
cubic centimetres) of solution into the tissues, and the other, a rupture of 
a very thin-walled varix. Five patients had a marked periphlebitis following 
the injection of too much solution in a single varix. This condition occurred 
in each instance on the thigh and cleared up in about two weeks’ time. One 
patient developed an infectious phlebitis in a varix thrombosed two months 
previously. On examination the varix was red, very tender and hard. Cold 
applications were applied and the inflammation promptly subsided. Brownish 
pigmentation of the skin rarely occurs following the use of this solution. 
There has been no case of embolism. 

Results . — ^As is true with any surgical procedure, the results will not be 
perfectly satisfactory in every case. In our experience patients with the 
most marked varicosities and definite symptoms are those who receive 
the most satisfactory results. Even after the first few injections they are 
relieved of cramps in the legs and the accompanying heavy, tired feeling. 
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Quite often there is a history of marked pain in the varicosities of the leg 
during the lirst few da3'S of menstruation, at times so severe as to compel 
the individual to sta)' in bed. The majority of patients with this symptom 
have been cured, although a small percentage are unrelieved even though all 
visible and palpable varicosities have been obliterated. 

Perhaps the most trying cases are those patients who have no symptoms 
and desire treatment for cosmetic reasons only. No matter what the previous 
condition of the legs might have been and how good the result may be as far 
as obliteration is concerned they are rarely entirely satisfied. 

The cases complicated by ulcer formation have responded promptly and 
satisfactorily to treatment where it has been possible to thrombose the 
oflfending varix. Of twenty-one such cases treated but two have had recur- 
rences. One developed a fresh ulcer eight months after treatment, and the 
other had a recurrence in the same place ten months after treatment with 
recurrence of the varices. 

The treatment of eczemas has not been so satisfactory. About 50 per 
cent, of these have been cured, the remainder have been improved. 

Rccunruccs , — Patients are routinely requested to wear bandages for 
three Aveelcs following the last injection, then to go nfithout support for one 
week and report for observation. It is frequently found necessary to oblit- 
erate one or two small varices which have enlarged or were obscured by the 
tight bandages. The patients are then requested to return two months later 
for further observation. Very few of the clinic patients have returned at 
this time, and those that did had a reopening of the obliterated varices. We 
can only conclude that those ]>atients who did not return have received 
satisfactory results. 

We have classified as recurrences those cases which did not receive a 
permanent obliteration of the injected veins following the one-month period. 
Sufficient time has not elapsed to determine whether these patients will 
develop new varices. 

One hundred cases have been accurately followed, the oldest cure being 
eighteen months and the youngest six months. In this group there were 
ten patients who returned for further treatment and are considered recur- 
rences (10 per cent.). The}'' all occurred within the first four months after 
treatment, several after six weeks. In as much as the great majority of the 
obliterated vessels has been converted into scar tissue and almost completely 
absorbed in six months’ time,’ we believe one can safely conclude that 
reopening will seldom occur after this })ei'iod. 

Six of the recurrences were only partial and only a few injections were 
required to re-obliterate the varices. Strange to say these patients had 
rather small isolated varices confined to the leg. In four cases recurrence 
was almost complete. Of these patients one had four small varicosities below 
the knee, while three had tremendous varicosities both above and below the 
knee. The varicosities below the knee remained obliterated while those above 
recurred. We are of the opinion that the recurrences in seven of these cases 
were due to incomplete thrombosis, and that the himina of the veins were 
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at 110 time completely obliterated but were occupied by mural thrombi. Very 
often in our experimental work injected veins were removed and found to 
be incompletely thrombosed due to the fact that there had been only partial 
destruction of the intima. For this reason we gently massage the vessels 
after injection in an attempt to bring the solution into contact with the entire 
vessel-wall. In three of the cases where the varicosities were on the thigh, 
no doubt canalization of the thrombi occurred from the hack pressure of the 
heavy column of blood. This was clearly illustrated in the case of a young 
woman thirty-two years of age who became pregnant one month following 
discharge. She stated that the veins began to grow prominent again about 
the third month of pregnancy and became steadily worse. She returned for 
treatment and the veins have been re-injected and thrombosed without diffi- 
culty. Were it possible to devise some tight support that could be worn on 
the thigh for several months following obliteration of the varices until the 
thrombi had become completely organized the chances of canalization would 
be greatly diminished. Constant application of adhesive straps is not well 
borne by the skin and elastic stockings are expensive and not entirely satis- 
factoiy. Whether resection of a portion of the internal saphenous in the 
middle third of the thigh will prevent this recurrence is yet to be determined 
and the procedure is not without considerable danger of embolism. 

SUMMARY 

1. Experimental injections of solutions were made into the external 
jugular veins of twenty-eight dogs. In no case was there migration of the 
resulting thrombus. 

2. A brief outline of the history and physical examination of varicose vein 
patients is given together with the contra-indications to injection treatment. 

3. The mixture of 50 per cent, dextrose and 30 per cent, sodium chloride 
as an injection solution is discussed. A detailed report of the preparation, 
mixing dosage, and technic of injecting the solution is made. 

4. Four hundred and sixty-four cases have been completed in which 
dextrose sodium chloride solution was used almost exclusively. There were 
but two complications of any consequence following the injection of 
this solution. 

5. A careful follow-up in 100 cases shows a 10 per cent, recurrence of the 
old varices, in 7 per cent, of the cases the recurrence was partial ; in 3 per 
cent, almost complete. Recurrences are early and are believed to be due to 
incomplete thrombosis in the majority of cases. 
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THE RELATION OF CALCIUM TO THE HEMORRHAGIC 
TENDENCY IN OBSTRUCTIVE JAUNDICE 

By Robert R. Linton, M.D. 

OF Boston, Mass. 

FROM THE WEST 8DRGICAL SERVICE OF THE MASSACHO.SETTS GENERAI. HOSPITAL 

The haemorrhagic tendency complicating certain cases of obstructive 
jaundice has long been recognized. For the past twenty years, this bleeding 
tendency has been considered by most authorities to be related closely with 
the availability of calcium in the blood-stream for the production of clot 
formation. The exact mechanism, however, in which obstructive jaundice 
interferes with the availability of the blood calcium is not well understood. 

The bleeding tendency may become so marked that it leads to the 
patient’s death. On account of this, certain measures have been advocated 
to correct this hsemorrhagic tendency, prior to operation. One of the most 
common procedures is the intravenous introduction of calcium in the form 
of calcium chloride or some other soluble calcium salt. Lee and Vincent^ 
in 1915 were the first to advocate this form of treatment, and later Walters- 
and Whipple^ popularized it. The usual procedure, as advocated by Walters, 
consists of daily injections of five cubic centimetres each of a 10 per cent, 
solution of calcium chloride for three days just prior to operation. This 
form of treatment has been carried out on many patients with obstructive 
jaundice, operated upon at the Massachusetts General Hospital. However, 
m many of these cases it has not proven efficacious for the prevention of 
post-operative haemorrhage. Because of this fact, a critical study has been 
made of the relation calcium bears to the coagulation of the blood in 
obstructive jaundice. 

The Relation of Calcium to the Coagulation of Blood . — “In vitro” the 
role that calcium plays in the coagulation of normal blood is readily demon- 
strated by precipitating the calcium from the blood with a soluble oxalate 
salt, such as potassium oxalate, or by the addition of sodium citrate, in 
which case the calcium is bound to the citrate radicle and is no longer 
present in a utilizable form. Interference with the solubility and the ioniza- 
tion of the calcium by either of these methods prevents the blood from 
coagulating. Accordingly, the generally accepted theory is that calcium in 
a soluble and partially ionizable form is necessary for the coagulation of 
the blood. 

Normal blood coagulates in six to twelve minutes, when the multiple 
tube method described by Lee and White^ is employed. The blood from 
patients with obstructive jaundice not uncommonly requires twenty to thirty 
minutes, or even longer, to coagulate by the same method. This lowered 
coagulability of the blood, as evidenced “in vitro,” has been considered to 
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be due to a union of the blood calcium with Idle circulating: in the blood 
which rendered the calcium unavailable for the clotting of the blood. 

Tills theory lias never been proven. King and Stewart' in 1909 were the first to 
hint at the possible advantages of calciuni therap3' in jaundiced patients. From their 
studies they concluded, “The bile iiignicnts circulating in the blood in obstructive 
jaundice gradually absorb the available calciuni of the organs and tissues to form calcium 
compounds.” They thought that this was possibl.v a mechanism to protect the body 
against the deleterious effects of the bile circulating in the blood. They based this on 
the fact that, in their e.\perinieiits on obstructive jaundice, they found an increase of 
16 to 20 per cent, in the circulating blood calcium. However, more recent investiga- 
tions by others have shown the blood calcium to be essentially normal in cases of 
obstructive jaundice. 

King, Bigelow and Pearce" in 1911 came to the same conclusion as King and 
Stewart. They were the first to suggest that the decreased coagulability of the blood 
in obstructive jaundice might be due to the fact that the calcium is bound to the biliary 
pigments in such a wa\' as to be unavailable for the process of coagulation. 

Later, Lee and VincenP in 1915 were the first to advocate the use of calcium salts 
in the pre-operative preparation of jaundiced patients for the prevention of post-operative 
haemorrhage. The\' advocated the use of the calcium “in vitro” test, and showed 
that the addition “in vitro” of calcium chloride to the blood from patients with obstruc- 
tive jaundice increased the coagulabilitj- of it. This was the first direct evidence which 
indicated that there might be a deficiencj' in the available calcium. Here again, 
however, this test does not hold true in the majority of cases, as will be shown later 
in this paper. Lee and Vincent advocated calcium lactate by mouth, and also stated 
if a more prompt effect were desired, a soluble calcium salt could be given intravenously. 

Following this report, Walters' in 1921 popularized the use of calcium chloride 
intravenously as a pre-oi)erativc measure in jaundiced patients. He reported a reduction 
in the mortality rate from post-operative hremorrhage, in cases which received this 
form of treatment. Whipple" in the same year recommended tlie use of pre-operative 
intravenous infusion of a 0.2 per cent, calcium lactate solution to prevent post-operative 
oozing. 

Blood Calcium in Obstructive Jaundice . — If the theory is correct that 
the Itloocl calcium comltines with the bile pigments to make them relatively 
non-toxic and at the same time this union renders the calcium unavailable 
for the clotting of blood, then one should find an increase in the blood 
calcium in obstructive jaundice, proportional to tbe degree of jaundice; or 
a decrease in it, if one assumes the calcium is excreted along with the bile 
pigments. Accordingl)'-, the blood-calcium level was investigated in a series 
of animals, in which obstructive jaundice had been produced b)’’ ligation 
and division of the common bile duct. Cats were used in this investigative 
work. All the animals rapidly developed marked jaundice. The degree of 
jaundice was followed with the quantitative van den Bergh test which 
indicates the number of milligrams of bilirubin per 100 cubic centimetres 
of serum. The animals lived a maximum of three to four weeks. 

Calcium determinations were made before the jaundice was produced 
and repeated at intervals after ligation of the common bile duct, until the 
animal’s death. These are shown in Table I. The TisdalF modification of 
the Kramer-Tisdall method was used for the calcium determinations. The 
normal blood calcium in cats was found to be essentially the same as in 
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human blood. This is considered to be in the neighborhood of 9.0-1 i.o milli- 
grams of calcium per 100 cubic centimetres of serum. Some of the figures 
reported here are a little high, but not enough to interfere with the con- 
clusions to be drawn from them. 


Table I 

Serum Calcium Values in Experimental Obstructive Jaundice 




Pre-operative 


Post-operative 



Animal 



roth Day 

iSth Day 

20th Day 








: Cal- 
cium 

Jaun- 

dice 


60 i 

10.4 

0 

— 

— 

10.2 

1 

8.2 1 

p.s 

10. 0 

Death twenty-eighth day post-operative 
from hajmopericardium following car- 
diac puncture. 

62 


0 

II . 0 

II. 6 

12.0 

28. 5 

10.8 

— 

Death twenty -eighth day post-operative. 

63 

10. s 

0 

9-5 

9.8 



— 


Death seventeenth day post-operative 
from ether. 

67 

12. X 

0 

II. 0 * 

10. 0* 





Killed fifth day post-operative because 
wound was septic. 

69 

12.4 

0 

II .6 

iS.o 





Death twelfth day post-operative from 
cardiac puncture with hemopericar- 
dium. 

79 

■ 

■ 

11,2 


— 


13-2 

12.4 

Death on twenty-sixth day post-opera- 
tive. 


* These figures were from blood taken on the fifth day post-operatively. 
t Calcium figures are expressed in milligrams of calcium per too cubic centimetres of serum. 

I Jaundice is e.xpressed in milligrams of Bilirubin per loo cubic centimetres of serum in all tables. 


Following the development of the jaundice which became marked in a 
few days, there was practically no change in the blood-calcium level. In 
two instances, animals 60 and 79, figures as high as 13.0 milligrams were 
obtained. I think these were probably due to errors in technic. Thus in 
animal 60 the blood-calcium level the day before was 9.5 milligrams. The 
remainder of the figures varied from 9.5 milligrams to 12.0 milligrams. 
These are within the range of the calcium level in six normal cats, which 
varied fi'om 10.4 milligrams to 12.4 milligrams. From these experiments the 
conclusion to be drawn is that obstructive jaundice of a marked degree in 
cats, lasting as long as three weeks, does not affect the blood-calcium level. 
There is neither an accumulation of it along with the bile pigments nor is 
there a diminution of it due to an increased excretion of it. 

Similar determinations were made on a series of patients with obstructive 
jaundice. Table II gives the results in this group. These patients were all 
operated upon. Some of them developed post-operative hfemorrhage, but 
even in these the blood-calcium level remained normal. Case 6 had the lowest 
figure, which was 7.2 milligrams, but this represented the calcium level of 
the plasma instead of the serum. In Case 3 the calcium level was 8.8 milli- 
grams, which is practically normal, despite obstructive jaundice of twelve 
months’ duration. 

In Table III I have tabulated serum calcium levels reported by a number 
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of other investigators. All the figures, both experimental and clinical, except 
those reported by Buchbindcr and KeriB" in their experimental studies in 
puppies with obstructive jaundice, and those in three cases, reported by Kirk 
and King,® are essentially the same as I have reported. 

A reduction of the blood-calcium level to 5-7 milligrams per 100 cubic 
centimetres of plasm produces signs of tetany, according to Sollman.^® 
Despite this decrease in blood calcium, no interference of the coagulability 


Table II 

Serum Calcium Values in Jaundiced Patients 


Case 

Diagnosis 

Duration of 
Jaundice 

Degree of 
Jaundice 

1 

Calcium 

I. 

Cholelithiasis with stone in the Common Bile 






Duct 

2 

weeks 

7.0 

10.4 

2. 

Carcinoma of Pancreas with Obstructive 






Jaundice 

6 

weeks 

24.0 

10.4 






and 9.5 

3- 

Carcinoma of Pancreas with Obstructive 






Jaundice 

12 

months 

16.0 

8.8 

4. 

Carcinoma of Pancreas with Obstructive 






Jaundice 

2 

weeks 

1 16.0 

1 

II .0 

5- 

Post-operative Stricture of the Common Bile 



1 



Duct 

3 

months 

21 .0 

9.0 

6. 

Carcinoma of Biliary Passages with Obstruc- 






tive Jaundice 

2 

weeks 

18.75 

7.2* 

7. 

Carcinoma of Pancreas with Obstructive 






Jaundice and Cholelithiasis 

12 

days 

21 .0 

II. 4 






and 10.3 

8. 

Carcinoma of Pancreas with Obstructive 






Jaundice 

2j^ weeks 

18.0 

10.3 

9 - 

Cholelithiasis with Stone in Common Bile 






Duct 

2 

weeks 

16.0 

10.9 



1 



and 10.5 


* This was determined from plasma instead of serum. 


of the blood in these cases has ever been noted. Simpson and Rasmussen^'* 
found no decrease in the coagulability of the blood in the thyroparathyroid- 
ectomized animals in which tetany was produced. In the cases of obstructive 
jaundice I have studied, the blood-calcium level was never diminished suf- 
ficiently to produce signs of tetany, which indicates that there was sufficient 
calcium in the blood for purposes of coagulation. 

Zimmerman’^ in 1927 brought forward some important evidence to show that 
the diminished coagulability is not due to a lack of calcium in the blood. He was able 
by the use of parathormone to increase the blood calcium to double the normal value 
in cases of obstructive jaundice. Despite this great increase in the circulating blood 
calcium he found no increase in the coagulability of the blood in obstructive jaundice. 

710 









ANTIH^MORRHAGIC USE OF CALCIUM 


Further proof that in obstructive jaundice there is sufficient calcium for the 
coagulation of blood is brought forward by Kirk and King.® They used an ultra- 
filtration method for determining the diffusible calcium in the blood and came to the 
conclusion that the percentage of ultrafilterable calcium found in the blood in obstruc- 
tive jaundice was below that in normal blood, but the difference was not sufficiently 
great to account for the frequent delayed coagulation time in jaundice. 

The Effect of Calcium Chloride on the Coagidability of the Blood . — The 
calcium “in vitro” test was first described by Wright^® in 1893-, and later 
advocated by Lee and Vincent^ and Walters^ in cases of obstructive jaundice. 
It consists of adding a few drops of a i per cent, solution of calcium chloride 
to a sample of blood, and recording the time it requires to clot. This is 
frequently found to be considerably shorter than the coagulation time of the 
blood without the addition of the calcium salt, according to the above inves- 

Table III 


Blood Serum Calcium Determinations from the Literature 


Investigator 

No. Cases 

1 

Normal 

Calcium Values 

Minimum and 
Maximum 

No. Cases 

Jaundiced 
Calcium Values 

Minimum and 
Maximum 

Kirk & King ® 

7 

6 

9 dogs 

6 patients 
5 dogs 

7.43 to 13.94 

10. 09 to 10.45 

10.3 to II .2 
9.6 to 10.7 
9.4 to 10.5 

6 

10 

3 dogs 

6 dogs 

5 patients 

4 dogs 

6 . 94 to 11.39 
(one as low as4.3i) 
9.3 to 11,3 

9.1 to II.O 

10. 1 to 10.9 

9.2 to 10.7 

5.1 to 8.0 

Cantarow, Dodek & Gordon ® 
Snell, Greene & Rowntree . 
Zimmerman 

Zimmerman 

Buchbinder & Kern 12... . 



tigators. This fact has led to the support of the belief that there is a 
deficiency in the available calcium. 

The above test has been carried out on many cases of obstructive jaundice 
in this hospital. Analysis of a series of these does not point to a deficiency 
in available calcium in obstructive jaundice. 

The multiple-tube method for determining the coagulation time, described 
by Lee and White* was the one used in the following cases. Four or five 
tubes one centimetre in diameter are used. One cubic centimetre of blood is 
placed in each tube. Three drops of a i per cent, solution of calcium 
chloride are put in the last tube and in this way the calcium “in vitro” 
coagulation time is obtained. This is according to the original technic of 
Lee and Vincent.* 

I have collected from the records of the Massachusetts General Hospital 
fifteen cases of obstructive jaundice in which this test has been carried out. 
In some of the cases it was repeated several times, so that in all the 
results of the test in twenty-three samples of blood were obtained. These 
figures are tabulated in Table IV. Examination of them show that in 
seventeen of the twenty-three tests the calcium “in vitro” time was longer 
than in the untreated blood, while in only six cases was it shorter. In the 
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latter, the decrcabc was ])racticall3' neglif^ihlc or the coagulation time of the 
untreated blood was within normal limits, 

I believe the reason the calcium “in vitro” figures arc longer than the 
other figures is that the lube in which the calcium is placed is usually 
the last tube to be tilted in order lo determine the coagulation time. The 
important fact proven by these figures, however, is that in the great majority 
of these tc.sts the addition of calcium ion.s did not hasten the coagulation 
time. 


T.nii.n IV 

Calduii! “til vitro" Coai’iitalioit 7'csts in Patients uith Obstructhc Jaundice 


Case 

1 

Dia{»no‘;is 

i 

Arc 

nnd Sex 

Duration 

of 

Jaundice 

Dtrrtc of 
Jaundice 

Co if’tila- 
tion Time 
in ,Min. 

Calcium **in 
Mtro" 
Coarulation 
Time in Mm. 

I 

Carcinoma of Pancreas 

so M 

I «lc 

II* 100 

8 

15 

2 

Carcinoma of Pancreas 

47 M 

2 ttks 

11 7^; 

ii'I 

9 

3 

Carcinoma of Pancreas 

SS P 

1 « ks 

II 75 

18 

27 

4 

Carcinoma of Pancreas 

61 M 

4«ks 

11 7? 

‘y *> 

18 

5 

Carcinoma of P.ancre.as 

57 M 

6 wks 

1 1 70 

19 

16 


Stenosis of Common Duct 

s8 r 

II ttks 

++++ 

12 

12 

8 

Stenosis of Common Bile Duct 

r 

4 "ks 

II 15 

10 

7 

9 

Stenosis of Common Bile Duct 

•?7 P 

3 «ks 


10 

12 

10 

Carcinoma of Pancreas 

60 r 

3 «ks 

19 5 

' 21 

22 





II 100 0 + + 




Carcinoma of Pancreas 




26 

23 


Carcinoma of Pancreas 




14 

25 

II 

Stricture of Common Bile Duct 

33 r 

5 nios 

21 41 

30 

34 


Stricture of Common Bile Duct 




14 

25 


Stricture of Common Bile Duct 




20 

23 


Stricture of Common Bile Duct 



1 

22 

26 


Stricture of Common Bile Duct 




12 

16 

12 

Carcinoma of Head of Pancreas 

48 F 

9 "ks 

II 100+ 

10 

70 


Carcinoma of Head of Pancreas 




9 

Xo clot in 2 hrs 


Carcinoma of Head of Pancreas 




10 


13 

Carcinoma of Head of Pancreas 

47 M 

3 "ks 

! 25 

16 

26 

14 

Common Duct Stone 

42 M 

I nk. 

+++ 

38 

33 

IS 

Carcinoma of Head of P.ancre.as 

55 M 

4 "l^s 

25 0 

15 

34 


I I — Icteric Indc’t 


Further j^roof that this test does not indicate a lack of available calcium 
in the blood was shown by comparing the calcium “in vitro” and sodium 
“in vitro” coagulation times on the blood of an animal in which obstructive 
jaundice had been produced by ligation and division of the common bile duct 
Blood for this purpose rvas obtained from animal 79, after marked 
jaundice had developed and the coagulation time of the blood had become 
greatly increased. The method used for the deteiinination of the coagulation 
time was the Schwarz-Ottenberg modification of Milian method^*"’ which is 
a hanging drop preparation. This was used because it requires only a 
small quantity of blood and it also gives a fairly definite end-point. 

Determinations were made on four different occasions, over a period 
of six days. The blood was obtained with extreme care from the saphenous 
vein A clean syringe and needle were used for each determination. Three 
specimens were obtained, each of 2 cubic centimetres, and all within a very 
few minutes of each other. No solution was added to the first specimen. 
In the second syringe 0 2 of a cubic centimetre of i per cent solution of 
calcium chloride, and in the thud one the same amount of normal saline was 
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introduced before withdrawing the blood. The latter two specimens had to 
be rotated gently to mix the blood and solutions. This agitation and the 
dilution of the blood, I think, explains why the blood samples treated with 
the above salts clotted more rapidly than the untreated samples. 

The results are tabulated in Table V. In all instances both the calcium 
and the sodium “in vitro” coagulation times were shorter than the normal 
ones. There was notably little difference between the calcium and the sodium 
figures, indicating that additional calcium has no direct effect on increasing 
the coagulability of jaundiced blood. 


Table V 

Cakinm and Sodium “in vitro" Coagulation Times 


Days 

Post-operative 

Icteric 

Index 

Coatpilation Time 
without Solution 

Calcium Chloride 
Coagulation Time 

Sodium Chloride 
Coagulation Time 

17 

lOO-f 

126 min. 

97 min. 

93 min. 

19 

lOO-i- 

76 min. 

60 min. 

39 min. 

21 

100-1- 

103 min. 

44 min. 

67 min. 

23 

lOO-i- 

40 min. 

15 min. 

25 min. 


The effect of the intravenous administration of calcium chloride on the 
coagulation time was also studied in jaundiced patients who were being pre- 
pared for operation. In Table VI I have tabulated the coagulation times of 
nine patients with a high grade of obstructive jaundice, before and after 
calcium therapy. The dosage varied from 5 cubic centimetres of a 10 per 
cent, solution of calcium chloride to 30 cubic centimetres of a 5 per cent, 
solution. The number of injections varied from a minimum of two in some 
cases to a maximum of seven in one case. 

In seven of these cases the coagulation time was found to be longer after 
the intravenous calcium therapy than it was before. Case 7 received seven 
injections without increasing the coagulability of the blood. Thus before 
the treatment was instituted the coagulation time was fifty-one minutes, and 
after the seventh injection, it was ninety-four minutes. This last figure was 
olAained just eight minutes after the last calcium treatment had been given, 
when the calcium ions in the blood should have been at a maximum. In 
Case 8, after six injections there was a drop from twenty-one to fourteen 
minutes, although after the fifth injection the coagulation time was still 
twenty-eight minutes. Case 9 showed a drop from thirty-eight to thirty- 
three minutes after two injections. Thus of these nine cases, only two 
showed any decrease in the coagulation time of the blood. In one of these. 
Case 9, the increase was negligible, and in the other, Case 8, it was 
questionable. 

The Administration of Calcium for Post-operative Bleeding . — In three 
cases which developed post-operative bleeding, calcium chloride intravenously 
did not control the Ixemorrhage. On two occasions it was used for a woman 
of thirty-seven with obstructive jaundice due to a stone in the common bile 
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duct. Two operations were performed before the stone was removed, and 
in both instances the patient developed post-operative bleeding, which was 
not controlled by calcium chloride intravenously. Direct blood transfusion 
had to be resorted. tp each time. In another case of a man seventy years old 
with obstructive jaundice due to carcinoma of the head of the pancreas, 
in which a cholecystgastrostomy was done, bleeding from the wound com- 
menced on the seventh day post-operatively. Calcium chloride given 
intravenously failed to check the bleeding, and it was controlled only by 
direct blood transfusion. 

Table VI 


The Effect of Intravenous Calcium Chloride on the Coagulation Time in Obstructive Jaundice 


Case 

Diagnosis 

Age and 
Sex 

Duration 
of Jaundice 

1 

1 

' Degree of i 
' Jaundice i 

No. Pre-op. 
Injections 
Calcium 
Chloride 

Coag. Time 
in Minutes 
Prior to 
Injections 

Coag. Time 
in Minutes 
after 

Injections 

I. 

Carcinoma of Pancreas with 
Obstructive Jaundice 

46 M 

12 mos. 

16.0 

1 

3 

18 

18 

2. 

Cholelithiasis and Carcinoma 
of Pancreas 

39 M 

12 days 

21.0 1 

1 

S 

32 

33 

3. 

Cholelithiasis with Stone in 
Common Bile Duct 

39 F 

2 wks. 

16.0 

4 

18 ; 

30 

4. 

Carcinoma of Pancreas with 
Obstructive Jaundice 

75 M 

I wk. 

1 

18.75 

2 

26 

35 

s. 

Carcinoma of Pancreas with 
Obstructive Jaundice 

41 M 

2 wks. 

18.0 

2 

26 

30 

6. 

Carcinoma of Pancreas with 
Obstructive Jaundice 

45 M 

6 wks. 

24.0 

2 

! 14 

16 

7- 

Carcinoma of Pancreas with 
Obstructive Jaundice 

66 M 

XI wks. 

19-75 

7 

41 

94* 

8. 

Carcinoma of Pancreas with 

60 F 

I wk. 

19.0 

5th 

21 

28 

9. 

Obstructive Jaundice 

Cholelithiasis with Stricture 
Common Bile Duct 

42 M 

4 days 

' 

+ + + 

6th 

2 

21 

38 

14 

33 


* This determination was made 8 minutes after the seventh injection of calcium chloride. 


The fourth occasion it was used for a woman of twenty-seven with 
obstructive jaundice due to a stone impacted in the common bile duct. 
Bleeding started following the removal of the abdominal drain on, the tenth 
day post-operatively. The oozing again was not controllable with intravenous 
calcium chloride, and direct blood transfusion had to be resorted to. 

It is true that in these four instances, only one injection of 5 cubic centi- 
metres of a 10 per cent, solution of calcium chloride was used. Further 
delay did not seem justifiable, to determine if additional calcium treatment 
would be of value, so transfusion was resorted to in each case. Pre- 
operative preparation with intravenous calcium chloride was also used in 
three of the four instances cited above. 

Operative Results — Post-operative Bleeding . — In a series of forty 
patients with obstructive jaundice, operated upon chiefly in the past two 
years at this hospital, twenty-three received pre-operative preparation with 
two or more injections of 5 or 10 per cent, calcium chloride, while seven- 
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Table VII 

Post-operative Hcemorrhage in Cases of Obstructive Jaundice Prepared with Calcium Chloride Pre-operatively 



Table VII {Continued) 
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Post-operative Hcemorrhage in Cases of Obstructive Jaundice Not Prepared with Calcium Chloride Pre-operatively 












ROBERT R. LINTON 


teen did not receive any calcium chloride. (See Tables VII and VIII.) 
Bleeding took place in fifteen cases, or 65 per cent, of the former group. 
This varied in severity from strongly positive guaiac tests in the stools to 
death from uncontrollable hremorrhage. The most striking example was 
Case 16 who died four days post-operatively from broncho-pneumonia and 
hsemorrhage. This patient received in all seven; injections of 15 cubic 
centimetres of a 5 per cent, solution ;bf calcium chloride; A transfusion was 
also given the da)'^ of operation, but despite this and the intensive calcium 
therapy, bleeding took place, which dcfinitel}’' hastened his death. 

In the group operated upon without calcium therapy, bleeding took place 
in only four cases, or 23 per cent, of the seventeen. The two groups are 
similar in that the degree and duration of the jaundice was marked in prac- 
tically all cases. Then also, the extent of the operations on the biliary 
system in the two groups was nearly the same. The remainder of the pre- 
operative preparation was similar in both groups. The ana:sthetic used in 
most of these cases was ether, although spinal was used in some cases of 
both groups. Local ancesthesia and etltylene were used in one case each. 

According to these figures, the cases which received no calcium chloride 
did not have such a high percentage of post-operative htemorrhage as the 
ones which were prepared pre-operatively with it. The reason for this is 
partly due to the fact that seven of these seventeen cases were selected 
cases, as they had slow blood sedimentation rates. According to a recent 
article by the author^’’’ it can be predicted that post-operative hfemorrhage 
is not likely to occur as long as the sedimentation rate remains slow. On 
the other hand it is unlikely that calcium chloride injections increase the 
haemorrhagic tendency, as the above figures seem to indicate. The most 
important conclusion to be drawn, however, is that calcium chloride does 
not seem to guard against post-operative haemorrhage. 

'The Effect of Calchwi Chloi'idc Therapy on the Blood Sedimentation 
Rate. — The sedimentation rate of' the. blood seems to be of value in predict- 
ing which patient may bleed post-operatively.^^ Patients with a slow or 
normal rate do not bleed, while those with rapid rates ' are apt to bleed. 
Calcium chloride therapy had no effect on the sedimentation rate in five 
cases on which the test was done before and after the treatment. The 
results are tabulated in Table IX. Four of these cases had very rapid rates 
and in all the sedimentation rate was more rapid following the calcium 
therapy. This was undoubtedly because the patients were becoming worse 
between the two determinations. In the fifth case, the rate was relatively 
slow before, and remained essentially the same following, the treatments. 

The Effect of Calcium Chloride Therapy on the Post-operative Mortality 
Rate^ — The recent investigations of Lamson, Minot and Robbins,^® in refer- 
ence to the protective action of calcium in cases of carbon tetrachloride 
intoxication, is perhaps evidence that calcium may be of value in cases of 
obstructive jaundice with severe liver damage. Study of the causes of death 
in the above series of forty cases does not point to a protective action from 
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Table IX 


Effect of Calcium Chloride on the Sedimentation Rate of the Blood 


Case 

Diagnosis 

Age 

and 

Sex 

Duration 

Degree 

No. 

Calcium Chloride i 
Injections 

Sed. 

Rate 

Before 

Sed. 

Rate 

After 

I. 

Toxic Hepatitis 

36 .M 

3 wks. 

iS.o 

3 — locc. s per cent, 
and Ca. gluconate 
Gr. XX for 18 days 

9 mm. 

II mm. 

2. 

Carcinoma of Bile Ducts 

48 F 

6 wks. 

30.0 

3 — locc. s per cent. 

6s mm. 

74 mm. 

3 - 

4 - 

Carcinoma of Pancreas 

Carcinoma of Pancreas 

38 M 

S 3 M 

8 wks. 

4 wks. 

31.0 

19.7s 

3 — locc. s per cent. 

7 — iscc. s per cent. 

32 mm. 

48 mm. 

40 mm. 

50 mm. 

S- 

Carcinoma of Bile Ducts 

57 F 

7 wks. 

18. 7 S 

3 — locc. s per cent. 

48 mm. 

S8 mm. 


the pre-operative use of intravenous calcium chloride. In the group of 
twenty-three patients treated with calcium chloride there were thirteen 
deaths, a post-operative mortality rate of 56.5 per cent. Nine of these were 
due directly to haemorrhage or hepatic insufficiency, a mortality rate of 39.1 
per cent. 

In the group of seventeen patients who received no calcium therapy, 
there were three deaths, a mortality rate of 17.6 per cent. None of these 
was due to hemorrhage. Two of these deaths were directly related to 
hepatic insufficiency, a mortality rate of only 11.7 per cent, from this cause. 
(See Tables VII and VIII.) 

Discussion . — The cause of the lowered coagulability of the blood in 
cases of obstructive jaundice has been considered to be due to the presence 
of bile pigments in the circulation. The mechanism by which these pigments 
delay the coagulation of the blood has never been fully explained. A number 
of years ago the theory was advanced that the bile pigments united with the 
available calcium in the blood-stream, and this in some way changed the 
calcium into a non-utilizable form for the process of coagulation. 

This theory has never been satisfactorily proven, but it has been accepted 
by many as the most logical explanation of the lowered coagulability of the 
blood in obstructive jaundice. Furthermore, the pre-operative preparation 
with intravenous injections of a soluble calcium salt in cases of obstructive 
jaundice has been based on this assumption. 

Zimmerman^^ in 1927 challenged the efficacy of calcium therapy in these 
cases. He pointed out that there is no sound theoretical basis for its possible 
effect on the coagulability of the blood. 

The tendency to bleed does not depend on the degree nor the duration of 
the jaundice. Some cases of biliary fistula with no retention of bile pig- 
ments in the blood-stream have a very marked bleeding tendency. For such 
cases the above theory will not suffice. 

Quantitative determinations of the serum calcium, both in experimental 
and clinical obstructive jaundice, have shown no deficiency nor accumula- 
tion. The addition of calcium chloride to jaundice blood “in vitro” in the 
majority of cases reported here does not increase the coagulability of the 
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blood. Experimentally in one case the addition of sodium chloride “in 
vitro” i^roduced a shortening' of the coagulation time equal to that by tlie 
addition of calcium chloride. This shortening of the coagulation time was 
])robably due to agitation and dilution of the specimens, and not due to 
any specific effect of the sodium or calcium ions. 

After the administration of calcium chloride intravenously to i)atients 
with obstructive jaundice, the coagulability of the blood was not increased 
in the majority of cases. The incidence of post-operative luemorrhage was 
not decreased in a series of patients which received calcium therapy pre- 
operatively, as compared with a similar group which did not receive calcium. 
The administration of calcium chloride intravenously does not stop post- 
operative hfemorrhage at the time it is taking place. In the above group of 
cases prepared with intravenous calcium chloride the mortality rate from 
haemorrhage and hepatic insufficiency was higher than in the group which 
received no calcium therapy. 

If a case of obstructive jaundice presents a rapid blood sedimentation 
rate, indicating a haemorrhagic tendency, a direct blood transfusion, given 
within twenty-four hours of operation, and repeated if necessar}”^, is the 
most valuable and effective means of jirotecting against post-operative bleed- 
ing that we have at the present time. 

CONCLUSIONS 

1. The administration of calcium in obstructive jaundice has no theo- 
retical or practical basis for the prevention of post-operative hiemorrhage. 

2. The lowered coagulability of the blood in cases of obstructive jaundice 
does' not seem to be due to a deficiency nor an abnormality of the blood 
calcium. 

3. The most effective means of preventing and stopping post-operative 
haemorrhage in obstructive jaundice at present is repeated direct blood 
transfusions used in conjunction with a high pre- and post-operative carbo- 
hydrate and fluid intake. 
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THE USE OF EXPLORING NEEDLES AND SH/LDOW-CASTING 
MEDIA IN THE DIAGNOSIS OF HEPATIC AND 
PERIHEPATIC ABSCESS 

By Clifford Lee Wilmoth, M.D. 
or THE United States Puheic IIeaeth Ser^tce 

rnOM THE SUIIGICAI, BEHVICE OF THE U. S. MAltlNE HOSPITAL OF B^LTIMOIIK, MD. 

The use of satisfactory shadow-casting media for observing the contour 
of hollow viscera or the shape and extent of cavities has become of salient 
importance to the medical man of today. The use of opaque substances 
in abdominal viscera has largely eliminated the necessity for exploratory 
operations. 

In hepatic or periheiiatic abscess, however, it still seems to be the opinion 
of many that usually the diagnosis can be made only by an exploratory 
operation. The diagnosis is often very difficult in hepatic and perihepatic 
abscess. The history is in most cases suggestive. Previous intra-abdominal 
pathology may suggest the possibility, but in obscure abdominal cases where 
symptoms of infection are present, it is well to bear in mind that there may 
be an abscess of the liver or perihepatic spaces. Irregular temperature, 
sweating, wasting, and progressive secondary aniemia should arouse suspicion, 
and if added to this the patient complains of some fullness, discomfort or 
pain in the upper abdomen, the condition warrants further examination. 

The X-ray is frequently of extreme value in suggesting the location of 
a suppurative process about the liver. The elevation and the diminished 
mobility of the diaphragm, and in some instances an alteration of the contour 
resulting from a local collection of pus beneath the diaphragm, may point 
very decidedly to the spot to which the exploring needle should be directed. 

The active treatment of hepatic or perihepatic abscess is necessarily 
surgical and it should be instigated as soon as practical after the diagnosis 
is made. This is a condition in which time is an important factor, therefore 
early recognition with proper treatment should lower the very high fatality 
rate which now exists. If the histor}^ of onset and course are correlated with 
a carefully made X-ray examination, and is then followed by localization 
with the exploring needle, injection of iodized oil and further X-ray pictures, 
there may be prevented the frequent procrastination in the application of 
proper surgical measures. 

Both hepatic and perihepatic abscesses, whether occurring from amoebic 
infection or resulting from pyogenic organisms, will be considered together 
in the question of early diagnosis by the use of the exploring needle and 
injection of iodized oil. 

One is rather hesitant in advocating the exploring needle after reading 
in the surgical literature such statements as, “Aspiration has been recom- 
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operation, and with a minimum of shock. For those abscesses resulting 
from amoebic infection which are found to be sterile (and this includes, 
statistics show, 86 per cent, of all amoebic abscesses), the aspirating needle 
is not only of importance for diagnosis but also for treatment. In hepatic 
and perihepatic abscesses resulting from pyogenic organisms or in which 
pyogenic organisms are present in smear or culture, the aspirating needle is 
recommended only as a means for diagnosis and not as a means of treatment. 

The exploring needle has its limitations as it can be used with safety 
only in hepatic or perihepatic abscess involving the right lobe of the liver. 
However, when one considers that more than 8o per cent, of amoebic 



Fig. z. — Diagram taken to the right 
of the mid-line. D . — Liver abscess. E . — 
Abscess posterior perihepatic space. F . — 
Abscess anterior perihepatic space. G . — 
Point of insertion of needles for diagnosis 
and localization of hepatic or perihepatic 
abscess ninth or tenth intercostal space. 



Fic. 3. — Diagram illustrating potential peri- 
hepatic spaces. A . — Extra peritoneal space corre- 
sponding to the fore spot of the liver. B. — ^The liver. 
C. — Potential cavity about liver where abscess may 
occur. 


abscesses occur in the right lobe, and that seldom is a perihepatic abscess 
found except about the right lobe, its range of usefulness is great. 

In considering exploration for an abscess cavity, it is well to remember 
that on the right side there are three perihepatic spaces where abscess may 
be found. The anterior perihepatic space lies between the superior, anterior 
and to some extent the lateral aspect of the right lobe of the liver and below 
the diaphragm. Its left border is the falciform ligament, and its right 
may be at a level with the right lateral ligament. The space is usually 
limited below in case of suppuration by adhesions between the greater 
omentum, the transverse colon or between the liver and the abdominal or 
chest wall. 

The second space of importance is the posterior perihepatic space. It 
lies beneath the right lobe of the liver. Above and posteriorly lies the 
diaphragm and separated only by the parietal peritoneum is the right kidney. 
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The right lateral ligament of the liver somewhat limits it from above. Below 
the transverse colon by adhesions usually forms the lower boundary. 

The right extraperitoneal space is a potential cavity formed of loose 
fibrous tissue, corresponding to the bare area of the liver. It is bounded by 
the liver on the one side and by the fibrous and muscular tissue of the 
diaphragm on the other. It is limited laterally by the lateral ligament of 
the right lobe of the liver and above and below by the coronary ligament 
and reflected peritoneum. The formation of an abscess in this space may 
result from extension from a liver abscess, by extension from an anterior or 
a posterior perihepatic abscess, or following suppuration of the abdominal 
cavity by extension vw- the lymphatics, or from purulent infections above 
the diaphragm. 

With the patient lying on his back, or with the right side elevated above 
the left, on the operating or fluoroscopic table, the liver dullness is care- 
fully mapped out. If there are no signs of a pointing abscess, and there will 
not be unless unnecessary delay in attempting diagnosis has occurred, the 
point at which the exploring needle is to be inserted is determined upon 
and the area infiltrated with novocaine. If the X-ray and physical examina- 
tion indicate obliteration of the costophrenic angle, it is quite safe to use 
the ninth interspace in the anterior or mid-axillary line. If the X-ray 
shows no obliteration of the costophrenic angle, it is safer to use the 
tenth interspace. 

The regular spinal puncture needle with fairly blunt point with a three- 
and one-half-inch reach is the safest type of needle. For the posterior or 
anterior perihepatic spaces, however, a longer needle with at least a four- 
inch reach may be required. 

Insert the needle slowly after penetrating the chest wall. If slight resist- 
ance is encountered and the general direction of the needle gives assurance 
that one is not against the capsule of the liver or a large vessel, withdraw 
the needle slightly and alter its course to one side. The advantage of the 
spinal puncture needle or other blunt-pointed needle is that one cannot 
penetrate important structures without having first encountered a feeling of 
resistance greater than that given by liver tissue itself. Likewise, when 
attempting to locate an abscess of the perihepatic spaces, the needle is 
inserted in the chest wall. If pus is present between the chest wall and the 
liver, pus will be encountered before the needle enters the liver. If no pus 
IS encountered, direct the needle in the direction of the anterior or the 
posterior perihepatic space. This will require going through liver tissue. 
If no abscess is encountered in liver tissue, when the capsule is reached slight 
resistance will be felt. Being sure that no important structures can be at 
the point of the needle by carefully estimating the distance and direction of 
the needle, penetrate the capsule. The feeling of resistance against the 
needle is followed by a feeling of non-resistance as the needle enters the 
abscess cavity. This is very similar to that experienced in doing a spinal 
puncture as the needle penetrates the membranes and enters the spinal canal. 
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Aspirate thirty to sixty cubic ccntiuictres of ])us, de])cndiii.i^ u])on the case 
of aspiration, and inject the iodized oil. A .smaller (jiiantity of fluid should be 
injected than was withdrawn. It is ncces.saiy t(j know whether the iodized 
oil will sink or float upon the surface of the i^urulent fluid. The iodized oil 
used in the illustrations is heavier than water and the usual abscess fluid and 
will not mix with it but will sink to the lowest level. 

The patient may now be placed under the fluoroscope or pictures may be 
taken for permanent record, with the patient turned so that the boundaries 
of the cavity Avill be determined as tbe iodized oil changes its jjosition to 
reach the lowest level. 

During this time the aspirated pus is being e.xamined for pyogenic organ- 
isms. The character of the pus may clearly indicate that it is an amcebic 



Fig. 4. — Abscess of the liver. After aspira- Frc. 5. — Lateral view showing abscess with 

tion of three ounces of pus, one ounce of iodized one ounce of iodized oil injected into the cavity, 
oil was injected through needle. This very Its position in relation to the sternum and ver- 
definitely determines its size, shape and bound- tebra is definitely outlined. The shadow has an 
aries. hour glass constriction. D. It is probable that 

the liver abscess has secondarily invaded the extra- 
peritoneal perihepatic space. This was an 
aniabic abscess. 

abscess or that it is the result of a decidedly pyogenic infection. It is impor- 
tant to know, however, in case it appears to be an amoebic abscess, whether 
the amoebic pus has been secondarily infected. If it has been then incision 
and drainage will probably be required. If it is a sterile amoebic abscess 
as more than 8o per cent, will be, no further operative measures will be 
required beyond the continued aspiration of all pus available. However, at 
a later date one or more subsequent aspirations may be necessary. It is 
therefore desirable that one definitely localize the abscess and determine its 
size and shape as an aid to future aspirations. It is sometimes difficult to 
again locate a small liver abscess for asjfiration although one may feel he 
knows quite well its general direction as revealed by a former aspiration. 
However, if the abscess cavity is injected with iodized oil at the first aspira- 
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tion and X-rays are made in two planes, the cavity is definitely localized in 
its relation with other anatomical structures. 

In exploring the liver or perihepatic spaces it is easier if three or more 
needles are used. The first needle being inserted and no abscess encoun- 
tered, it is left in position. When the second needle is inserted and no 
abscess found, it also is left in place. By leaving the needles in place the 
direction and area explored are definitely known and it is much easier with 
the third needle to explore remaining areas of the right lobe. 

Having located the abscess and by means of iodized oil definitely deter- 
mined its boundaries, and having made smears to determine the presence of 
pyogenic organisms, effective treatment can now be rendered the patient. 
Should it be found to be an amoebic abscess, sterile as regards pyogenic 
organisms, aspiration of the abscess one or more times with intramuscular 
injections of emetine hydrochloride will probably be all that is required. 
Open drainage in case of sterile amoebic abscess is no more to- be recom- 
mended than it is in tuberculous abscesses elsewhere. In each case secondary 
infection will almost certainly occur and prolonged suppuration will result. 

If pyogenic organisms are present in smear or culture, incision and drain- 
age offers the greatest hope. This should, as a rule, be done at once although 
in acutely ill patients aspiration of the cavity at the time of exploration may 
put the patient in better condition for a second stage a day later. However, 
delay in draining a suppurative process cannot be advised except in 
rare cases. 

In searching the literature one is impressed by the fact that various 
prominent surgeons seem to be convinced that one single method of approach 
is superior to others. Some advise the abdominal route for all abscesses 
irrespective of their location, as the desirable one. Others feel that the 
lateral approach through the intercostal spaces is the only proper method. 
Even in the intercostal route some advise only going by the supraphrenic 
route rather than below the diaphragm, while others remain below the 
diaphragm entirely. 

The efficient method of approach can be determined by a definite locali- 
zation of the abscess and the route used which is the shortest, the least 
traumatizing to important structures and therefore the least shocking, and 
which will insure satisfactory drainage. 

It would seem absurd to suggest that an abscess at the points D or E 
in Fig. 2 could be drained with the least trauma or that satisfactory drainage 
could be established through an abdominal incision. Neither would a pos- 
terior or even a low intercostal incision be satisfactory for draining an aijscess 
at point F in Fig. 2, when it is evident that it is easily accessible through 
a small incision in the anterior abdominal wall. 

It is true there may be only one satisfactory route of approach and that 
loute can best be determined in the great majority of cases by definite 
visualization of the abscess cavity by means of some opaque substances such 
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as iodized oil and choosing the route which is the shortest, which establishes 
satisfactory drainage and which is least shocking to a seriously ill patient. 

By careful localization of the abscess instead of an exploratory operation 
the 50 per cent, mortality rate now attributed to perihepatic abscesses should 
be materially lowered. 

It may be that the exploring needle is an “unsurgical procedure” although 
I do not think so. But if it is, does it not seem better to have a live patient 

V 


¥ 


K 

Fig. 6 — Patient with perihepatic abscess The exploring needle uas inserted in 
the ninth interspace anterior axillary line. Pus %vas found in the anterior perihepatic 
space Thirty cubic centimetres of pus withdrawn and twenty cubic centimetres of 
iodized oil injected through needle The oil at once sank to the lowest level below the 
diaphragm (A). Patient lying flat on his back. 

diagnosed or treated by the aspirating needle rather than a seriously 
shocked or dying patient who has received the benefit of a thoroughly 
surgical procedure? 



SUMMARY 

The exploring needle has a definite place in the diagnosis of hepatic and 
perihepatic abscess, and when used for injection of iodized oil the definite 
location, size and shape of the abscess can be determined. The site of the 
abscess is not entirely sufficient datum for successful treatment but the 
extent of the cavity in all directions is important. 
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The aspirating needle cannot be used with safety in the left lobe of the 
liver or left perihepatic spaces. 

The exploring needle can be used without a general anaesthetic. In the 
acutely ill patient the procedure gives no appreciable shock and the subse- 
quent incision and drainage, if indicated, can be by the route that is shortest 
and least shocking. 

The spinal puncture needle or similar blunt needle adds to the safety of 
the procedure. 

The aspirating needle is of value both in diagnosis and in treatment of 
amcebic abscesses of the liver or of those that have extended into the peri- 
hepatic spaces, provided secondary infection has not occurred. The presence 
of pyogenic organisms is an indication for incision and drainage. 

There is usually only one satisfactory route of approach to an hepatic 
or perihepatic abscess and that route can be determined in the majority of 
cases by the definite localization of the boundaries of the cavity after injec- 
tion of some opaque substance. 
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AN INVESTIGATION OF THE FUNCTIONS AND SYMPTOMS 
OF THE SURGICALLY DRAINED GALL-BLADDER=*= 

By Bruce L. Fleming, M,D. 

OF Philadelphia, Pa. 

FnOXr THE SURGICAL nEPARTMENT, DIVISION* II, OF THE JEFFERSON' HOSPITAL 

One rarely hears the contention today that cholecystostomy is the opera- 
tion of choice in the surgical treatment of gall-bladder disease. It is common 
knowledge, however, verified by statistics from leading hospitals and surgical 
clinics, that this operation is still being performed. A certain number of 
these patients find their way back to the surgeon for unrelieved or recurrent 
symptoms, or for symptoms in which an estimation of the remaining gall- 
bladder as a total or contributing factor is highly desirable. 

With these facts in mind, a number of patients who had cholecystostomy 
previously performed were recalled to the Jefferson Hospital for examination 
and study. Five of these had had their primary operation elsewhere. Their 
course since operation and present physical condition was determined and 
cholecystograms were made. The data presented were collected from thirty- 
six such patients and have been arranged under separate headings and presented 
in table form. 

It was felt that the patients treated for empyema and common duct stones 
were of sufficient importance to warrant more detailed reports. These are 
shown, therefore, as distinct sub-groups. 

Information on the patients that came to subsequent operations is likewise 
given in more detail. 

Patients indicated as “Improved" in the table showing clinical results have 
all complained, at some time since operation, of belching and epigastric ful- 
ness of varying degree. Nine in this group have had one or more attacks 
of colic. 

Cholecystography was chosen as the best available method of measuring 
gall-bladder functional capacity. One must bear in mind, as pointed out by 
its originator,** that four essential steps are necessary before a shadow of the 
gall-bladder can be obtained by X-ray after the administration of an opaque 
substance. They are: (i) access to the liver for the substance; (2) its se- 
cretion into the bile; (3) access to the gall-bladder by the patency of the 
cystic duct; (4) sufficient concentration within the gall-bladder. 

The oral administration of tetraiodophthalophenon was used in this in- 
vestigation. It is known that vomiting and diarrhoea by diminishing absorp- 
tion can introduce an error.” All patients exhibiting these to any appreciable 
degree were discarded. Since discernible liver disease may interfere with 
secretion of the dye into the bile, one such patient was likewise discarded. 

* Read before the Philadelphia Acadenw of Surgery, May S, 1930. 
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Excluding obvious liver disease the percentage of error in cholecys- 
tography by method used from failure of secretion of bile has been shown 
to be less than i per cent.® 

LESIONS FOUND AT OPERATION 


Number Per Cent. 


Chronic cholecystitis 32 88.8 

Gall-bladder stones 


* Emp)^ema (gangrene) 


7 


19.4 


( Chronic cholecystitis ] 

Common duct stones ? 6 16.6 

Gall-bladder stones j 


Chronic cholecystitis without stones 


4 


ir . I 


CLINICAL RESULTS 


Number Per Cent. 


Symptom-free 


18 


50 


Improved 


14 


38.8 


Unimproved 4 n.i 


From all the splendid experimental work done on the gall-bladder its 
normal functions have been determined to be: (i) the storage of bile; (2) 


Gall-bladder 

Visualized 

Gall-bladder 

Not Visualized j 

Normal 

Response 


Number | 

Per Cent. 

Number 

Per Cent. 

Total Number 

! 

1 Number 

Per Cent. 

Symptom-free 

4 

II. I 

14 

38-8 

18 



Improved 

2 

5-5 

12 

33-3 

14 

I 

2.7 

Unimproved 

I 

2.7 

3 

8.3 

4 



Totals 

7 

19. 4 

29 

i 

So.s 

i 

36 




the concentration of bile; (3) its expulsion on demand into the duodenum. 
■i. 1. 2. 3. 5 'pj.jg concentration is brought about by the mucosa through the 
absorption of water. Since the production of a cholecystogram clearly de- 
pends upon the concentration of an opaque dye in the gall-bladder,® one 

* Included in first group of chronic cholecystitis and gall-bladder stones. 
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would expect, therefore, to find the mucous membrane an essential factor 
for this concentration. That this is true has been shown experimentally.'^ 
The expulsion or out-flow of bile into the duodenum is due to the con- 
traction of the smooth muscle within its walls. ^ This contraction may be 
brought about by the ingestion of fats, and also by other means not pertinent 
to this discussion. 

Of the entire group comprising thirty-six patients, there are twenty-seven 
females and nine males. The average time since operation is forty-six 


ElIPYESrA or GALL-Br.ADDnR 


Case 

Time Since 
Operation 
in Months 

Symptoms 

Subsequent 

Operations 

Findinesat 

Subsequent Operations 

Cholecystogram 

E. D. 

40 

Two mild at- 

Refused operation 


"Gall-bladder 


tacks of pain 


not visualized.” 

E. M. 

6 

Pain, jaundice, 
fistula 

Cholecystectomy, 
excision fistula 

Chronic cholecys- 
titis tvith empy- 
ema and gall- 
bladder stones, 
common duct 
stones 

“Gall-bladder 

notwsualized.” 

E. A. 

38 

i 

Pain, gall-blad- 
der fistula 

i 

Cholecystectomy, 
excision fistula 

Chronic cholecys- 
titis tvith empy- 
ema, cystic duct 
stone 

“Gall-bladder 
not visualized.” 

H. F. 

1 

6 1 

Symptom-free 

None 


“Gall-bladder 
not visualized.” 

1 

1 


J. S. 

36 

Symptom-free | 

1 

None 


“Gall-bladder 


not visualized.” 

E. S. 

24 

Epigastric ful- 
ness, belching 

None 


“Gall-bladder 

1 

1 

not visualized.” 

M. G. 

63 

Indigestion, 
dizziness. 
Blood-pres- 
sure, il? 

90 

None 


“Gall-hlnridftr 

1 

not visualized.” 


months. The longest period is 230 months and the shortest six months. The 
average morbidity period is twelve weeks. 

All of the patients of empyema and the cases having common duct stones 
also had gall-bladder stones. From the empyema group two patients had sub- 
sequent cholecystectomies and one of these two had common duct stones as 
well. If the latter be excluded, it will be seen that none of the common duct 
cases, as such, came to subsequent operation. Only two patients in the 
empyema group are symptom-free: one thirty-six and the other six months 
after operation. Three of the common duct patients are symptom-free with- 
out secondary operation. 

As pointed out previously, one known function of the gall-bladder is the 
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ability of its mucous membrane to absorb water and thereby concentrate its 
contents.^ The cholecystograms from the patients presented indicate that this 
function is entirely lost in 8o per cent, and impaired in 17.3 per cent, of the 
remaining 20 per cent. Only one, or 2.7 per cent., indicated normal func- 
tion. This indicates very clearly that the function of concentration is severely 
impaired or completely lost in the surgically drained gall-bladder. 

Obviously a gall-bladder must be visualized on a cholecystogram before 
any indication of its capacity or ability to empty can be obtained. It has 
been shown that severe injury to the gall-bladder resulting in fibrosis mark- 
edly inhibits its emptying time.^ Of the seven gall-bladders visualized in this 
series, five showed impaired contraction. These represent, however, only 13 
per cent, of the entire group, making these findings of relatively little value. 


COMMON DUCT STONES 


Case 

Time Since 
Operation 
in Months 

Symptoms 

Cholecystograms 

1 Subsequent 
j Operations 

F. N. 

9 

Symptom-free 

“Gall-bladder not visualized,” 

None 

A. C. 

41 

Several attacks of colic with 
jaundice, symptom-free 
twelve months 

“Gall-bladder not visualized.” 

None 

A. G. 

25 

Two attacks of colic, symptom- 
free fifteen months 

“Gall-bladder not visualized.” 

None 

L. H. 

62 

No pain, occasional indigestion 

“Gall-bladder not visualized.” 

None 

A. S. 

4X 

Symptom-free 

“Gall-bladder not visualized.” 

None 

E. M.* 




Cholecys- 

tectomy 


* See E. M. under Empyema of Gall-bladder 


The size of the gall-bladders visualized on the cholecystograms is en- 
tirely within normal limits, which would indicate no appreciable loss in 
capacity in 19.4 per cent, of the patients. In all of the five patients that came 
to subsequent operation, however, the gall-bladders were shrunken and their 
volume capacity very definitely diminished, but these gall-bladders were not 
visualized on the cholecystogram. This may be explained by a difference in 
the degree of fibrosis of the gall-bladder walls, though we do not have suf- 
ficient evidence to substantiate such a claim. 

Eighteen, or 50 per cent., of those studied have remained symptom-free. 
All of these gave cholecystograms indicating absent or impaired function. 
Clearly, these findings indicate little if any relation between function and 
S3anptoms in the externally drained gall-bladder. 

The patients having subsequent cholecystectomies all had gall-bladder 
stones at the primary operation. There is absolute knowledge that in two of 
these cases all stones were not removed at this operation. 

733 


























STJBSEQTONT ABDOSONAL OPERATIONS WITH FINDINGS 


BRUCE L, FLEMING 


b b = 
o E.2 
■S 2.2 - 
2 o 2-2 
o a c a 

^ u 


^ a 

. ^ cu 

C £ rt 

o o 2^ 

-W ti 

£ O O O 

o *-*^0 c 
w . 

































THE SURGICALLY DRAINED GALL-BLADDER 


SUMMARY 


1. Thirty-six patients were studied by cholecystography at dififerent inter- 
vals following cholecystostoiny. One, or 2.7 per cent., gave a normal re- 
sponse. Thirty-five, or 97.3 per cent., showed absent or impaired function. 

2. Three of seven visualized gall-bladders indicated normal emptying 
function. 

3. Eighteen patients, or 50 per cent., have remained symptom-free, yet 
their cholecystograms indicate impaired function. Four of these were vis- 
ualized — fourteen not visualized. 

4. Three had a return of symptoms severe enough to necessitate subse- 
quent cholecystectomy.* Two of these had stones left in the gall-bladder at 
their first operation. 

5. Eighteen, or 50 per cent., have remained symptom-free and fourteen, 
or 39 per cent., are definitely improved. 

6. Gall-stones were found in thirty-two patients, empyema of the gall-blad- 
der in seven, and in six there were common duct stones. All cases of 
empyema and common duct stones likewise had gall-bladder stones. One 
had all three. 

In conclusion, these findings indicate that: (i) cholecystography, being 
a test of function, is of no assistance in the evaluation of symptoms arising 
in a patient subsequent to cholecystostoiny; (2) external surgical drainage 
of a diseased gall-bladder is not a means to a restoration of its normal func- 
tion; (3) normal function of the surgically drained gall-bladder is not essential 
to good health and a symptom-free existence ; (4) the surgically drained gall- 
bladder that fails to subsequently produce symptoms represents a healed-in 
lesion. 
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GALL-BLADDER FUNCTION 


WITH SPFXIAL llKFfiRKNCE TO CHOLECVSTOGASTROSTOMY AXI) 
THE ARSENC’E OF ASOEXDING OHOEANGITIS * 

Ih' Francis G. DuBose, M.D. 
or Sr.iAtA, Ai,a. 


VllOM Tin: VAUOIIAS' MfMOIlIAL IIQiiriTAt- 

Impressed by the unsatisfactory results following either cholecystostomy 
or cholecystectomy, I suggested cholecystogastrostomy as a compromise opera- 
tion in a paper presented to the Southern Surgical Association in 1923. The 
observation of twenty-one cases covering a period of ten years for the longest 



Fig. I. — Diagrammatic outline of the liver and pancreatic ducts in the dog. Special attention to the 
two hepatic ducts; one to gall-bladder and one to join duct. 

convinced me at that time that the bugbear of suppurative cholangitis or 
multiple abscess of the liver was not a sequence of this operation in the 
human being, although in animals, particularly the dog, it was constant. 
When one considers the difference in the food entering the stomach of man 
and that of the dog, and the consequent difference in the bacterial flora of the 


* Read before the Alabama State Medical Association, April 15, 1930. 
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human stomach, which is relatively aseptic, while that of the dog is teeming 
with every sort of pathogenic and putrefactive bacteria, one can understand 
the wide divergence of necessity in the results. An even more important 
factor than the difiference in the bacterial flora respectively of the two stom- 
achs is the anatomic difference in that the gall-bladder in the dog through 
one of its two hepatic ducts communicates directly with the intrahepatic bile 
duct system ; an open canal through which any gall-bladder infection in the 
dog by simple continuity involves the liver ducts. 

Seven years ago, cholec)'Stectomy was, as now, in ascendancy as the 
operation of choice in gall-bladder disease. One would conclude from the 
frequency of its surgical removal that it was not only a dispensable organ 
but that it was an unnecessary appendage of the liver, better out than in, 
being at most only a bile reservoir. These opinions in the light of our pres- 
ent meagre knowledge of gall-bladder function were and are grossly in error. 



dog. 


At that time it was well known that in all gall-bladder infections there was a 
concurrent infection of varying degree of the intrahepatic tract and that the 
infection of the gall-bladder was but an intensified expression of the biliary 
duct infection. In the present state of knowledge of liver function and 
pathology it is just about as reasonable to do a cholecystectomy on a func- 
tioning, though infected gall-bladder, as to cut off the tail of a sick dog. 
Neither the urinary bladder nor the kidney is removed on account of infec- 
tion nor because they happen to contain a stone, but were the urinary bladder 
removal easy and free from immediate danger it also would have participated 
m the onslaught of removing another apparently unnecessary organ of the 
hurnan body. The end-results of cholecystectomy and cholecystostomy are 
an increasing rebuke to gall-bladder surgical treatment. 

The enormous amount of research work to determine gall-bladder func- 
tion other than its being a bile reservoir has resulted in valuable information. 
A study of its anatomy would presuppose a considerable functional activity 
of the gall-bladder ; its profuse blood supply and the richness of its lymph 
follicles communicating directly to the liver cells; its abilit}" to concentrate 
the bile twenty to thirty times that of liver bile ; its estimated daily absorption 
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of bile ranging from 1200 cubic centimetres to 1500 cubic centimetres, the 
substances thus absorl)ecl in addition to water are l)ile acids, bile pigment and 
lipoids, and in its absence this burden is of necessity assumed by the remaining 
biliary system. The gall-bladder is definitely concerned in fat metabolism, a 
disturbance of which causes the gall-bladder to take on more fat than its 
mucosa can absorb, and this excess fat is deposited on the wall of the gall- 
bladder as cholesterol ; thousands of gall-bladders overburdened with fat 
metabolism have been removed because of this cholesterol deposit on the 
mucosa, which has been considered inaccurately a pathological condition, and 
described under the name of the strawberry gall-bladder. The assumption 
that in the human economy the gall-bladder was an unnecessary organ because 


(A) 



Fio 3A. — The first fold of Heister. The commencement of the neck of the gall-bladder is marked 
by the first fold of Heister, \ihich is a thin semilunar membrane narrowing the lumen to less than 
a third of its original diameter. The orifice is eccentrically situated. (After drawing of a specimen 
of Doctor Sweet.) 



Fig 3B — Keister’s illustrations of the neck of the gall-bladder and the cystic duct. They show that 
Heister’s conception of the anatomy of these structures Mas clear. 


it was found to be absent in many ungulates, ruminants, and rodents, that 
the grass and foliage feeding or the character of the food made it unnecessary 
is evidently in error, as in these animals it is not consistently absent; for 
example, in the ruminants the deer has none, while the sheep has; among 
the rodents, the rat is without and the mouse with a gall-bladder, the peccary 
has none and is a non-ruminant. It appears with more certainty that the 
absence of the gall-bladder is found in those animals of these groups, and 
some birds whose digestion is carried on continuously, or without marked 
interruption, a process which calls for the continuous flow of bile, there being 
no opportunity for storage, concentration or absorption. This variability 
emphasizes the morphological fact that the biliary bladder is only a modified 
portion of the hepatic duct system. One great surgeon says its absence is 
due to grass and foliage feeding, and it has been facetiously intimated that 
man go back to his primitive state and feed on weeds and leaves as Nebu- 
chadnezzar of Bible lore. Would it not have been preferable for the cat and 
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the lion to be used as examples, as these felines have bilobed gall-bladders, 
which probably explains the majesty of the lion, king of beasts, and' the 
proverbial nine lives of the cat. Cholecystectomy has been and is the most 
attractive feature in gall-bladder treatment. In the majority, the removal 
apparently has not been harmful, especially in those whose livers were capable 
of taking on a compensatory hypertrophy in their biliary systems, notably in 
the common duct which markedly dilates as a result of the state of spasm of 
the sphincter of Oddi following cholecystectomy — nature’s plan of supplying 
its need for a bile reservoir. Observation of even as self-evident a fact as 
this is misconstrued; an instance of how far wrong such an interpretation 
may be is found in the statement by one observer that better drainage of the 
biliary system after cholecystectomy occurs on account of the increased size 
of the common duct which follows this operation. The most pertinent con- 
clusion after cholecystectomy is that something better is needed, as approxi- 
mately 30 per cent, have recurrence of all pre-operative symptoms and more 
than before; the surgical relief of which is vastly more difficult. 

Ascoff states that if removability of an organ were proof of want of 
function, then the teeth, spleen, and many other parts of the body should be 
considered functionless by the same assumption. 

Held and Goldbloom observe that the less dispensable an organ is the 
greater reserve it has, so that the liver, heart, kidneys, and lungs may become 
quite chronically diseased with but few signs or symptoms, even the finest 
functional tests failing to reveal the pathology in some instances until after 
the organ has broken down entirely. 

Crile has stressed this sudden breaking down of the liver function fol- 
lowing operative trauma. Extreme shock repeatedly, and death rarely, has 
followed withdrawing the drains after cholecystectomy. It should be noted 
that the dispensable organ, when it has ceased to function as a I'esult of dis- 
ease, and in the chronic types without symptoms, may menace the whole 
body by being either the seat of focal infection, or by direct extension of 
disease, and the incidence of cancer. It is here the necessity for removal is 
apparent and without criticism. 

With reference to the emptying of the gall-bladder, there is the widest 
difference of opinion. The extreme from those who maintain that no bile 
goes from the gall-bladder through the cystic duct into the intestine to those 
who contend that it periodically empties its concentrated contents through 
the cystic duct and the sphincter of Oddi into the intestine, and that this 
periodic emptying depends on varying factors, the intake of food, the kind 
of food, diaphragmatic respiration, duodenal activity, siphonage; also drugs, 
notably pilocarpine, pituitrin, and magnesium sulphate. Even in cholecystog- 
raphy, the one assumes its reduction in size results from emptying, the other 
from rapid absorption; the one the different position of stones after a fat 
meal by emptying ; the other by absorption. One observer has seen the gall- 
bladder contract during operation, and another is equall}' certain that he has 
never seen either contraction or elastic recoil. One maintains the activit}- of 
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the diaphragm is the main factor in emptying the gall-bladder, while another 
proves this an error by the gar pike which has no diaphragm, and yet its 
gall-bladder empties similarly to other animals with diaphragms. 

Halpert has proven that the chief function of the muscular coat of the 
gall-bladder is to prevent overdistention and to adjust its size to its varying 
contents ; that bile or any other fluid injected with slight pressure into one of 
the bile ducts above the duodenal portion fills up first the hepatic and common 



Fig. 4. — Spiral intestinal valves in the dogshark. 


ducts, then the cystic duct, and finally the gall-bladder. Fluid or bile from 
the gall-bladder does not enter the duodenum however until the gall-bladder 
becomes greatly distended. If there is a small hole in one of the bile ducts, 
then the filling of the gall-bladder from the ducts does not occur, the fluid 
passing through the hole, none going to either gall-bladder or duodenum. A 
hole in the gall-bladder, though very small, even a needle prick, permits 
abundant escape of bile indicating pressure within the ducts. Halpert has 
also demonstrated rhythmic contractions of the gall-bladder occurring from 
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one to three per minute in frequency, having from 2 millimetres to 46 milli- 
metres with a displacement of from 0.1 to 2.3 cubic centimetres of Locke’s 
solution. Stasis in the gall-bladder is due to an abnormal composition of the 
bile from a disturbed function of the liver or to an altered power of absorption 
within the gall-bladder mucosa, therefore the processes leading to stasis may 
be either in the gall-bladder or in the liver or in both the liver and the gall- 
bladder. 

The study of these disturbances of function or of altered physiologic 
activity common to both the gall-bladder and liver are cited and stressed as 



Fig. s. — Diagram of the extrahepatic bile ducts and the gall-bladder. They form a Y-shaped com- 
vessel of which the ductus choledochus is the stem, the common hepatic duct the one branch 
and the cystic duct the other. (After B. Halpert, Arch, of Surffcry.) 

added proof of liver and gall-bladder interdependence physiologically and 
pathologically, that the incidence of infection is common and concurrent in 
both, and of the necessity of recognizing the gall-bladder, biliary ducts and 
liver as a unit in future research. 

Under Crile’s electrochemical hypothesis, cholecystogastrostomy should 
balance the potential of the acid and the alkali reserve in the system. In the 
pathology and healing process of gastroduodenal ulcers, Goyena stresses the 
great importance of the equilibrium of the acid and alkaline factors of the 
organism. 
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A perplexing confusion, even cliaos, exists in ex])eriincntal research on 
this subject; some failures, few though they he, are from faulty methods 
and illogical deductions, which confuse rather than clarify. With greater 
frequency, and even more disturbing, are the contradictory results obtained 
by equally efficient research workers, and here it seems that there has been 
entirely left out of the equation the difference in the physiologic and 
pathologic status of the varying t3'pcs of vertebrates, the difference between 
either the chemical secretion or the bacterial content of the same organ in 
different animals, of the state of health, or of the functional activity differing 
as it does in different individuals of the same species, and under varying 
conditions in the same individual of any species at different periods of time. 
Without a proper understanding and correct evaluation of those fundamental 
differences, not only of types hut of conditions in the same t^’pe, disparity in 
result is a logical sequence. 

The anatomic structure of the cystic duct jjermits an easy inflow and a 
difficult exit of bile, some observers contending that no bile passes from the 
gall-bladder through the cystic duct. The Heisterian folds of mucosa produce 
one-way valves and are competent to the water test when the gall-bladder is 
filled. It is interesting to note that the .spiral folds such as are found in the 
cystic duct are also present in a modified form in the valvultC conniventes 
and the crescentic folds of the large intestine. Similar spiral mucus folds 
are encountered in the higher vertebrates, being especiallj’- well developed in 
the large intestine of rodents, ruminants, some fishes, and birds. The S- 
shaped turn at the neck of the cystic duct and the conical shape of the duct 
itself, narrowing as it runs its course to join the hepatic duct, is another 
factor interfering with the passage of the bile from the gall-bladder. These 
anatomic structures fulfill the same purpose after cholecystogastrostomy that 
the oblique entrance of the common bile duct through the duodenum and the 
ureter through the bladder does in inhibiting ascending infection. The role 
of ascending infection in both the kidney and bile tracts is a negligible factor ; 
it is generally recognized and accepted that infections in the biliary and 
urinary system for the greater part are haematogenous in origin. 

Choledochoduodenostomy is a standard surgical procedure done under 
certain definite indications, and attention has not been called to the danger 
of ascending infection as a sequence nor have any cases been reported of 
the incidence of cholangitis or suppurative hepatitis following this operation, 
and in this iDrocedure there is a direct communication between the biliary duct 
system and the duodenum. 

Attention is again called and emphasized in regard to the failure of re- 
search workers in animal experimentation in recognizing the difference in 
the anatomic structure of the human gall-bladder and that of the dog, the 
most used animal in experimental research in gall-bladder and liver surgery. 
There is no parallel or similarity in the operation of cholecystogastrostomy 
on the dog and human being as a isroof of secondary ascending infection, 
cholangitis or multiple abscess of the liver, etc., since the dog has the 
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hepaticocystic duct, an accessory biliary canal, a direct communication be- 
tween the gall-bladder of the dog and bis intrahepatic biliary ducts, which 
is not found in the human being. The fact that the dog has another hepatic 
duct similar to man which joins with the cystic duct to form the common 
bile duct perhaps has caused this main factor of a direct communication be- 
tween the gall-bladder and the intrahepatic biliary ducts of the dog to have 
been overlooked, and to have been left out of the deductions from such 
work; it certainly has not been mentioned in the many papers on this subject 
coming under my notice. There is still another anatomic difference between 
the dog in that the pancreatic and the common bile ducts do not unite — the 
dog having no Ampulla of Vater — but enter the duodenum below the en- 
trance of the common bile ducts by two canals each the prototype of San- 
torini and Wirsung respectively, and are called the proximal smaller and 
distal larger pancreatic ducts. 

THE ABSENCE OF AN ASCENDING INFECTION IN HUMAN BEINGS IS ACCOUNTED FOR BY 

1. Anatomic structure of the cystic duct. 

a. Heisterian folds of the mucosa, producing one-way valves which are “com- 
petent to the water test.” 

b. S-shaped curve of neck of cystic duct. 

c. Conical shape of duct narrowing to a -v'ery small opening at its junction with 
the hepatic duct. 

d. Fundus of the gall-bladder being the most dependent part of the biliary duct 
system, lower than the Ampulla of Vater. 

2. The constant intra-biliary duct pressure. 

3. Relatively sterile food and low grade bacterial gastric content. 

INDICATIONS FOR CHOLECYSTECTOMY 

1. Non-functioning gall-bladder. 

a. Atrophic or contracted gall-bladder. 

b. Irreparable cystic duct occlusion. 

2. Cancer of gall-bladder. 

3. Gangrenous cholecystitis. 

INDICATIONS FOR CHOLECYSTOGASTROSTOMY 

1. Common duct obstruction in the poor surgical risks. 

2. Residual hepatic duct stones. 

3- Chronic obscure jaundice. 

4- Extrahepatic duct obstruction. 

5. Perforation of the gall-bladder. 

6. Perforated stomach ulcer. 

7- Gastric and duodenal ulcer. 

8. Jejunal gastro-enterostomy ulcers. 

9- Acute pancreatitis. 

10. Acholia following cholec) stostomy, 

INDICATIONS AND CASES OPERATED ON, JAN. I, I926 TO JAN. I, I93O 


Cholelithiasis with colic 6 

Cholelithiasis and empyema of gall-bladder 2 

Suppurative cholelithiasis with jaundice 2 

Suppurative cholec3'’stitis with jaundice 3 

Rupture of gall-bladder (Cholecj'stitis) i 
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Acute pancreatitis with jaundice i 

Chronic obscure jaundice and ascites i 

Gastric ulcer 4 

Duodenal ulcer 3 

Obstructive jaundice 

Carcinoma of pancreas i 

Carcinoma of liver I 

CASES PREVIOUSLY REPORTED 

Operations igi2 to 1926 32 

Operative recoveries 30 

Recurrence of symptoms 3 

Re-operation for recurrence 3 

Cured by re-operation 3 

CASES IN THIS SERIES 

Operations 1926 to 1930 25 

Alortality 0 

Recurrence of symptoms o 

Total cases 57 

Total mortality 2 or 3,5% 

Total recurrence 3 or 5.2% 
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CHOLECYSTECTOIMY WITHOUT DRAINAGE* 

By Russell S. Fowler, M.D. 

OF Brooklyn, N. Y. 

\ 

The writer made a study of this subject in 1924, at that time having 
omitted drainage in eighty-one cases.f Since then drainage has been omitted 
in other cases bringing the total up to 240 cases. Of these cases forty-six 
were males, 194 were females. 

All cases showed evidence of chronic inflammation. They have been 
classified, however, according to the most prominent aspect present at the 


time of operation. 

Cholecystitis catarrhalis acuta 43 cases. 

Cholecystitis catarrhalis chronica 18 cases. 

Cholecystitis acuta 35 cases. 

Cholecystitis chronica 144 cases. 


Adhesions were present in all cases, varying from slight adhesions of 
the ampulla to the duodenum to extensive adhesions involving the fundus 
as well. Enlargement of the gland at the upper portion of the cystic duct 
was always present. Microscopic section was made in each case. 

Stones were present in about one-half of the cases. Whether stones 
are present or not is immaterial for they are but one of the ways in which 
the inflammation expresses itself. 

Additional lesions were present in some cases ; several of these were of 
special interest, one a curious lesion of the pancreas which showed a uni- 
formly hard and large pancreas with yellow shot-like infarcts; one a cystic 
disease of the liver in which the liver pi'esented the appearance of being 
filled with shot, there being numerous small black shot-shaped and shot- 
feeling areas which on incision yielded clear serum; one a case of sclerosis 
of the pancreatic artery but without general arteriosclerosis; one a case 
operated early in pregnancy; three cases showed papilloma of the gall- 
bladder ; one a calcification of the gall-bladder ; one a biliary sinus. 

Additional operations were done in many cases. In 177 cases appen- 
dectomy was done as well as cholecystectomy. One hundred and seventy- 
three of these cases showed chronic inflammation, three subacute inflamma- 
tion, and one an acute inflammation. It is my practice to take out the 
appendix in all except the very acute gall-bladders. In forty-five cases the 
appendix had been removed at a previous operation. In eighteen cases no 
attempt was made to remove the appendix. In some cases associated opera- 
tions were done for the following lesions: Nephroptosis, four; epigastric 
hernia, one ; umbilical hernia, three ; inguinal hernia, two, one case bilateral ; 
hepatosis, one; cirrhosis of liver, one; sebaceous cyst, one; duodenal ulcer, 

* Read before the Brooklyn Surgical Society, November 6, 1930. 
t Cholecystectomy without drainage. Am. Jour, of Surgery, New Series, vol. v, 
No. I, pp. 8-14. 
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five ; diastasis of rectus muscles, one ; haiinorrhoids, one ; ovarian cystoma, 
two; Mullerian cyst, one; salpingitis, two; cystic ovary, two; prolapsus uteri, 
five ; retroversion, seven ; cystocele, one ; lacerated cervix, two ; lacerated 
perinasum, nine; adhesions (other than gall-bladder adhesions) resulting from 
previous operations, omental, fifteen; intestinal, three; old peritonitis, two; 
adhesions about appendix, three; adhesions about ovary, two. 

Hospitalhation. — The longest stay in the hospital was seventy-eight days, 
a case of advanced myocarditis. The shortest stay was thirteen days. 
Omitting the deaths, the average stay was sixteen days. It is my practice 
to keep patients in the hospital until they are strong enough to care for 
themselves; occasionally a patient will insist on going home as soon as he 
is able to walk about, and more rarely, some will wish to overstay their time. 

Wound Healing. — Six of the 240 cases are omitted from consideration 
in this regard as death occurred within ten days post-operatively, leaving 
234 cases for consideration. In no case was there any escape of bile 
through the wound, nor any bile discernible in the wound discharge during 
any of the wound complications. 

Primary union, 223 cases. Wound complications, eleven cases classified 
as follows : Serum, trifling in amount, one case ; serum and later pus, two 
cases; more pronounced infection but not severe, four cases; hsematoma, 
superficial, one case ; deep, one case ; wound rupture, two cases. 

Post-operative Complications. — Cases considered 240, of which eight died. 
One hundred and eighty-four cases showed no untoward symptoms. In 
addition to the wound complications already noted there occurred twenty- 
eight respiratory complications : Sore throat, three cases ; slight cough, seven- 
teen cases ; pleurisy, one case ; pneumonia, seven cases, one of which occurred 
three days after the patient left the hospital. Vomiting severe enough to 
be noted, six cases, one of which showed vomiting of blood, a case in which 
a gastro-enterostomy had been done for associated duodenal ulcer and blood 
was noted in the vomitus once ; of the six cases one vomited so excessively 
as to cause wound rupture. Other complications : Phlebitis, three cases ; 
involuntary defecation, one case; chill following catheterization, one case; 
prolonged and severe shock, one case; abscess in buttock, one case. Four 
cases subsecjuently developed ventral hernia. 

Of the deaths one was a sudden death without premonitory symptoms, 
the patient being found dead in bed eight days post-operatively. This was 
a case of chronic cholecystitis without stones and subacute appendicitis in 
an otherwise healthy individual. Three cases, two chronic and one acute 
cholecystitis, died of pneumonia, two on the fourth day, one on the seventh 
day post-operativel3^ One acute cholecystitis died of shock and pneumonia, 
two days post-operatively. One chronic cholecystitis developed intestinal 
paresis for which an enterostomy was done, succumbing on the sixth day 
post-operatively. This case showed no evidence of bile leakage or peri- 
tonitis, but did have an enterospasm. One chronic cholecystitis died of 
wound rupture and its accompanying shock on the eleventh day after the 
original operation. One chronic cholecystitis died of pneumonia twenty- 
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two days post~operatively, a very obese woman who had a most stormy 
course with final wound rupture. On resuturing the wound no peritonitis 
or escape of bile, or lesion other than that caused by wound rupture was 
discovered. The writer thought there was an obscure lesion of the pancreas, 
perhaps a beginning carcinoma, hut with this the consultant entirely familiar 
with all the facts could not agree. 

Temperature Range After Operation (234 cases considered). — The aver- 
age lowest and highest temperature for each of the first three days post- 
operative was ; first day, lowest temperature, 99.3° ; highest, 100.8° ; second 
day, lowest temperature, 99.1°; highest, 100.3°; third day, lowest tempera- 
ture, 98.7° ; highest, 99.8°. The average of fifty temperatures of cholecys- 
tectomy with drainage was 99° F. for fourteen days post-operative. This 
temperature study was made in connection with the use of the Fowler posi- 
tion after operations upon the upper abdomen. It was found that the 
temperature average was lower in cases in which the Fowler position was 
used. This point was utilized in a paper read before the International Con- 
gress in London in 1914, the study showing that infections through the 
lymphatics are less prone to occur after operations upon the upper abdomen 
if the patients are placed in the Fowler position. 

The temperature range does not seem to he influenced to any great extent 
by the omission of drainage. As a matter of fact the temperature after 
cholecystectomy depends upon two factors, the character and amount of 
infection present, and the delicacy with which the operation is performed. 

Final Results . — Eight cases died, 31/3 per cent. Seventeen cases have 
not reported since they were discharged from the hospital; 196 cases report 
themselves well for periods varying from three months to eight years after 
operation; nineteen cases reported symptoms of one kind or another at 
periods varying from three months to seven years post-operatively. 

I think we should omit from consideration all cases in which less than 
a year has passed as I find that many cases have symptoms of one kind or 
another, mostly up to three months after operation, though sometimes as 
long as a year. These symptoms take the form of a mild indigestion, loss 
of appetite and associated symptoms due to the condition of the liver itself, 
as m so many gall-bladder cases there is passive congestion with its accom- 
panying inability to care for certain foods and large quantities of food. I 
have not worked out the exact number of cases which require instructions in 
diet, and more particularly limitation in the amount of food taken, but. 
roughly speaking, would estimate the percentage at about 25. The liver in 
gall-bladder disease cannot care for an excessive amount of food ; overeating 
must be warned against. Cases presenting slight symptoms yield readily to 
dietetic measures. 

Omitting the cases in which the reports are less than a year, eighty-one 
cases (of which seventy-six report themselves as well and five report them- 
selves as having mild symptoms) and those in which no report has been 
received, seventeen cases, and the eight deaths, leaves 134 cases of which 
120 or 89.6 per cent, report themselves well from one to eight years post- 
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operatively; eight cases or 5.9 per cent, report mild symptoms from one to 
four years post-operatively ; six cases or 4.5 per cent, report either severe 
.symptoms or no improvement one to seven years post-operatively. 

Comparison of Ecfomy with and without Drainage . — AYound infection 
seems to be at least as common with drainage as without. The same may 
be said of haimatoma. The writer’s impression is that there is a slight dif- 
ference in comfort in favor of those cases which are not drained. Comfort 
following operation hears a distinct relation to the skill used in oj^erating 
and in caring for the wound afterward. 

As to the final result, we have for comparison 543 cases of cholecys- 
tectomy with drainage, of which fifteen died, a mortality percentage of 2.7, 
compared with 240 cases of cholecystectomy without drainage of which eight 
died, a mortality percentage of 3 1/3. The mortality percentage is, of 
course, in favor of cholecystectoiu}'^ with drainage. This is the more marked 
when we consider that cholecystectomy without drainage is done in the 
simpler cases. 

Comparing the late results we have 406 cases of cholecystectomy with 
drainage with reports available one year or more post-operatively. Of these 
365, or 94.8 per cent., reported themselves as being well ; ten cases, or 2.5 
per cent., reported themselves as having mild symptoms ; eleven cases, or 2.7 
per cent., reported themselves as having severe symptoms. 

Comparing the above percentages with a similar analysis of 134 undrained 
cases of which reports are available from one to eight years post-operatively 
we have a marked difference in each class in favor of the cases which have 
been drained, and this again is the more remarkable as the drained cases 
undoubtedly showed more advanced pathology. 

In view of the favorable statistics which this series of cholecystectomy 
with and without drainage for acute and chronic gall-bladder disease presents 
783 cases with 23 deaths, a mortality percentage of less than 3 per cent., the 
writer wishes to say that while the common duct was explored in practically 
every case, this sei'ies does not include cases in which drainage of the com- 
mon duct by T tube was done. Exploration of the common duct through 
the stump of the cystic duct does not seem to increase the mortality. 
Choledochostomy, however, with incision of the duct, removal of stones, 
cleansing of the duct and T-tube drainage raises the mortality about i per 
cent. This is not to be wondered at as such cases, having had their infec- 
tion for a long time, show more damage to the liver. 

In the last thousand cases of cholecystectomy, choledochostomy with T 
tube was necessary in ninety cases of which eleven died, a mortality per- 
centage for cholecystectomy plus choledochostomy of 12.2 per cent. 

When we find, as we do in this study, that in a series of 240 cases the 
percentage of deaths is greater than in a very much larger series of drained 
cases more severe in character, and when we find that in the analysis of the 
final results the drained cases show a considerable superiority in percentage 
of cures over the undrained, we must conclude that in spite of the tempta- 
tion not to drain, it is wiser to drain. 
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SPLENECTOMY FOR HAEMORRHAGIC PURPURA 

OF CHILDREN* 

By Fred W. Rankin, M.D., and Richard S. Anderson, M.D. 

OF Rochester, Minnesota 

FKOM THE MATO CEINIC AND THE MATO FODNDATON 

The removal of any organ from an extremely young child is a formidable 
procedure under aii)^ circumstances, and often is not successful. Neverthe- 
less, the literature is replete with reports of extremely hazardous procedures, 
such as resection of the colon for intussusception, operations on the stomach 
for obstruction, and even removal of kidney or spleen under disadvantageous 
circumstances, with successful results. The necessity of performing splenec- 
tomy on a child aged four years prompted us to review the literature on this 
subject. We found that the spleen had been removed with favorable results 
from two other patients slightly younger than the one we had operated on. 
The subsequent satisfactory improvement in our case seemed to warrant a 
report of the case in detail. 

Report of Case. — A boy, aged four years and two months, was brought to the 
clinic May 27, 1930. There was no history of "bleeders” in the family. During the 
last year the patient had had nosebleed, and bleeding from the gums. He also had had 
purpuric eruptions over the body; at times they had been diffuse, covering almost the 
entire body. The patient was easily bruised, and cut areas would bleed for several 
minutes. Tarry stools had been noted; the last hsemorrhage had occurred two months 
before his admission to the clinic. 

General examination revealed anseniia graded 2, and large, bluish spots on the legs, 
arms and ears. The mucous membranes were pale and covered with petechial spots, as 
were the tonsils, which rvere small. The spleen was palpable, graded i. The liver was 
enlarged, graded 2, and palpable below the costal margin. 

The urine was acid in reaction; it did not contain albumin or sugar. The specific 
gravity was 1.030. The microscopic examination was negative. May 28 the hsemoglobin 
was 53 per cent.; erythrocytes numbered 3,930,000; leucocytes, 3,900; lymphocytes, 41 
per cent. ; large mononuclear leucocytes, 2 per cent. ; transitionals, 3 per cent. ; neutrophils, 
46 per cent. ; eosinophils, 3 per cent. ; and recticulated cells, 0.9 to 0.8 per cent. ; anisocy- 
tosis and poikilocytosis were present, and there was slight basophilic stippling and mild 
polychromatophilia. Platelets numbered 30,000 to 40,000. The coagulation time was 
fourteen minutes (Boggs) ; the bleeding time was one hour on one occasion, and forty 
minutes on another. May 30 the calcium coagulation time was seven minutes ; there was 
no retraction at the end of twenty-two hours. The blood was in group 4. At this time 
platelets could not be found. Prothrombin time was 3 drops in ten minutes, 5 drops in 
twelve minutes, 7 drops in twenty minutes, 2 drops in ten minutes, 4 drops in twelve 
minutes, 6 drops in fifteen minutes, and 8 drops in twelve minutes. Erythrocytes num- 
bered 4,260,000 and leucocytes 3,800. A rontgenogram of the thorax was negative. A 
diagnosis of hsemorrhagic purpura was made. The patient was in good condition and 
transfusion of blood was not necessarjc 

Splenectomy was performed June 6. The spleen, which was twice normal size, was 
removed wit hout difficulty. The liver rvas larger than normal and had sharp edges. 

* Submitted for publication October 28, 1930. 
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The gall-bladder was normal. The spleen was firm and pink; it weighed 6o grams and 
there was an increase in the number of malpighian bodies. 

The platelets rose to 68,000 soon after operation. The erythrocytes numbered 
3,520,000; the coagulation time was six minutes, and the bleeding time, twenty-five 
minutes. The hremoglobin was 40 per cent. Platelet counts were made daily and the 
results were as follows : 68,000, 48,000, 34,000, 24,000, 28,000 70.000, and 94,000. 

Convalescence was uneventful e.xcept for slight bleeding from the nose. When the 
patient was dismissed from observation, June 19, the platelet count was 84,000, the 
hremoglobin was 60 per cent., the erythrocytes numbered 3,500,000, and the leucocytes 
numbered 4,900. The coagulation time was five minutes, and the bleeding time was ten 
to twenty minutes. The purpuric spots had dis.ippeared. There was no bleeding from 
the gums or any other source. July 29, 1930, the patient’s mother wrote that the child 
was doing nicely ; there was no evidence of bleeding. 

Diagnosis . — ITrcmorrhagic purpura indicatc.s tlie .spontaneous extravasa- 
tion of blood into or under the skin and mucous membrane of the body. It 
is a symptom common to many diseases of diverse cliaracter and is not a 
disease in itself. Its etiology is uncertain but the condition, characterized by 
bleeding and associated with marked reduction in blood platelets and dis- 
turbance in blood coagulation, is thrombopenic purpura. The condition was 
first distinguished from other forms of b.'emorrbagic disease by Werlhof, 
in 1781, and is sometimes even no\v termed “Werlhof’s disease.” Accord- 
ing to Clough, it is probably dependent on constitutional abnormality of the 
bone marrow and in some cases there may be a hereditary tendency. The 
work of Duke shows the close relationship of the platelets to the bleeding 
time and clot retractility. Some authors stress the close parallelism between 
the number of platelets and the clot retractility much closer than that 
between the platelets and bleeding time. Koster noted the increased phago- 
cytosis of platelets by endothelial cells. He also noticed dysfunction in the 
formation of the platelets and increased permeability of the capillary walls. 

The primary cause of hasmorrhagic purpura may be an infection or a 
toxin which affects the spleen or other lymph tissues, or it may be due to 
some abnormality of the bone marrow. Other factors, such as increased 
permeability of the capillary walls, some interference in the production of 
normally functioning platelets, and increased destruction of platelets may 
occur. On examination of patients suffering from this condition, one usually 
finds only bleeding and anaemia. 

A good history and a stud}' of the blood will clinch the diagnosis. Data 
concerning the blood ai'e: (i) increased bleeding time, (2) decreased platelet 
count, (3) a non-retractile clot, and (4) normal or slightly increased coagu- 
lation time. There is positive reaction to the Rumpel-Leeds test. The 
blood picture during periods of bleeding shows outstanding reduction in 
blood platelets, usually less than 60,000, and sometimes less than 10,000. 
The blood may show evidences of post-haemorrhagic secondary anaemia 
which may become extreme. There is usually regeneration of erythrocytes, 
and polychromatophilia may be present. The coagulation time may be normal 
or slightly increased. The clot is abnormal in its failure to retract in the 
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usual manner; the non-retractility is due to the lack of blood platelets. In 
haemophilia there is a normal platelet count, a normal bleeding time, and 
prolonged coagulation time, but there are not many diseases that may be 
mistaken for haemorrhagic purpura, especially if one studies the blood. 

The chief indications for splenectomy in haemorrhagic purpura have been 
pointed out by Giffin, Reuben and Clamon, Gregor}’-, and others. After a 
correct diagnosis has been made, one is justified in performing splenectom3^ 

The reticulo-endothelial system seems to play a part in haemorrhagic 
purpura. Aschoff described this system many years ago. One particular 
function of it is to devour the used-up erythrocytes, leucocytes, and the 
platelets of the circulating blood, and to metabolize them. Such cells are 
found in the sinuses of the lymph-nodes, the blood sinuses of the spleen, 
the capillaries of the lobules of the liver, and the bone marrow. Inasmuch 
as the reticulo-endothelial cells get rid of the jaded or excessive blood plate- 
lets, it is logical to assume that in a disease such as haemorrhagic purpura, 
in which a low platelet count is a prominent feature, some part of this system 
is overactive. If the overactive cells are largely limited to the spleen, its 
removal would promise immediate good and probably permanent results. 
The bleeding time is prolonged and is directly proportional to the degree of 
reduction of platelets. There is diminished capillary resistance which is 
shown by the Rumpel-Leeds test. This test is carried out by applying a 
blood-pressure cuff to the arm at the mean blood pressure for five minutes. 
The test is positive if, within a few minutes after removal of the cuff, 
purpuric spots appear on the arm below the cuff. Profuse spots and spots 
of large size (i centimetre in diameter) are almost pathognomonic of hcemor- 
rhagic purpura. 

This condition may go on for some time, or death may occur from haem- 
orrhage within a few weeks of the onset. The first attack usually subsides 
after one to three months and there may never be recurrence of bleeding. 
In most cases, the condition persists and runs a remittent or intermittent 
course. Remission is usually associated with a rise in platelets. Remission 
may last for a few weeks or for many years. During these intervals there 
is often a definite reduction in platelets, but not to the extent of causing 
bleeding. Purpuric eruptions are absent in some cases. The bleeding may 
be limited to a single source, for instance, the nose or bowel. 

Differential diagnosis depends on the blood changes which are character- 
istic of haemorrhagic purpura as follows: (i) diminished platelets, (2) pro- 
longed bleeding time, (3) normal coagulation, (4) non-retractile clot, and 
(5) the reaction to the Rumpel-Leeds test. 

The relation of decreased blood platelets to haemorrhagic purpura is well 
recognized. Whether the decrease in blood platelets is due to the failure of 
the megakaryocytes of the bone marrow to form new platelets or to over- 
activity of the reticulo-endothelial cells to destroy them is still an unsettled 
question. The general opinion would seem to favor the theory that the 
blood platelets are formed in normal numbers but are destroyed by overactive 
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phagocytosis in the spleen and other parts of the reticulo-endothelial system. 
Therefore, the severity of the bleeding in haimorrhagic purpura would seem 
to depend on: (i) thrombocytosis; (2) the extent to which certain cells of 
the reticulo-endothelial system engaged in thrombocytosis are distributed in 
the spleen, liver, hone marrow, and 13'mph-nodes. and (3) permeability of 
the capillaries to the circulating blood. The third of these factors has not 
been thoroiighl)'^ investigated. 

Treatment. — Unquestionably, splenectomy is the most satisfactory treat- 
ment for purpura of this type. Splenectomy for the condition has been per- 
formed at The Mayo Clinic in forty cases, with results which obviously 
justify the procedure as the wisest therapeutic measure (tabulation). The 
earlier the operation is performed in the course of the disease, the better are 
the results. It may he asked whether operation is contra-indicated in the 


Tabulation' 

Results in forty cases of hemorrhagic purpura subjected to splenectomy at The Mayo Clinic 


Age, years 

Cases 

Male 

1 

Female 

Results (no deaths) 

Good 

Fair 

Poor 

0-16 

12 

3 

9 

12 



16-30 

18 

6 

12 

15 

3 


30-50 

9 

3 

6 

8 


I 

50-60 

I 

I 


I 



Total 

40 

13 

27 

1 

36 

3 

I 


acute Stage of the disease, that is, when the patient is having hiEmorrhages. 
In such a case, it would probably be better to give two or three transfusions 
to see if the patient improves. If the bleeding continues, one would be 
justified in proceeding with splenectomy. On the other hand, if the patient 
improves following blood transfusions, one should wait until the risk of 
operation is lessened before performing splenectomy. Whipple and Spence 
have stated that splenectomy is definitely contra-indicated in acute cases, 
and Giffin, Reuben and Clamon, and others have stated that the acuteness of 
the condition is not a safe guide. There are patients who no doubt do 
better after having received pre-operative treatment, such as transfusions 
and intravenous injections of calcium lactate, or calcium chloride, but this 
depends entirely on the case and a study of the blood. If the platelet count 
is extremely low, and the bleeding time is very much prolonged, in the 
presence of marked secondary anaemia, it is advisable to give transfusions 
of blood and to use any other precautionary measures that may help in a 
particular case. The only effective method of controlling bleeding in severe 
cases, according to Clough, is transfusion of blood. Relief is usually tem- 
porary, lasting from three to four days, which is the probable average life 
of the platelets. In some cases unaltered blood seems to be more effective 
than citrated blood. Preparations, such as serums, thromboplastic sub- 
stances, calcium salts, and so forth, usually have little if any effect. 
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It is the belief of Gififin and Holloway that splenectomy is necessary in 
order to obtain sustained relief. In almost all cases bleeding stops promptly 
and there is usually a marked rise in the number of platelets. In a few 
weeks or months the platelet count again falls but in most cases bleeding 
does not occur. It is not certain just how removal of the spleen stops 
bleeding. Clough stated that the spleen possibly has been actively destroy- 
ing platelets or that it has been exercising an inhibiting influence over the 
formation of platelets in the bone marrow. This part of the question is 
unsettled. Evans found that there is a rise in platelet count following 
splenectomy for such different causes as trauma, acholuric jaundice, and 
splenic anaemia. 

Prognosis . — The prognosis is good. The forty patients on whom splenec- 
tomy was performed at The Ma5^o Clinic are living and in good health. 
There is no tendency to bleeding. It seems that the best results are obtained 
in cases of children and that the prognosis is more favorable when the spleen 
is removed early in the course of the disease. The greatest value in the study 
of prognosis is the summarizing of end-results. This has been carefully done 
by such men as Williamson and Spence who found that the prognosis and 
end-results were good. 

An important point in diagnosis, treatment and prognosis is to decide 
whether the disease is chronic and recurrent, or whether it is the acute 
fulminating type. The chronic type is promptly and permanently cured by 
splenectomy. There is an immediate rise in platelets and a return of the 
bleeding time to normal. The acute type does not respond satisfactorily to 
such a procedure. The condition may come on suddenly without any history 
suggestive of it. Repeated transfusions may be necessary. One patient at 
The Mayo Clinic was given twelve transfusions in forty days. In view of 
the fact that splenectomy cures, it is evident that the major disturbance of 
the reticulo-endothelial system is localized in the spleen. In Whipple’s review 
of eighty-one cases, seventy-three were of the chronic type, in six of which 
death occurred, and eight were of the acute type, in seven of which 
death occurred. 
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END-EESULTS IN RADICAL OPERATIONS FOR CARCINOMA 
OF THE PERIAMPULLAR REGION OF THE DUODENUM'*' 

By George P. Muller, M.D., and Lee Rademaker, M.D, 

OF PniLADELPHIA, Pa. 

FROM SURGICAl, SERVrCE B, tTNIVEBSlTV OP PENNSTEVANIA HOSPITAL 

Although most authors agree in that carcinoma of the periampullar 
region is a rare disease, a sufficient number of operations have been done 
both with and without operative recovery to justify a careful analysis of the 
end-results to be expected. Despite all our newer means of diagnosis, this 
disease is still one primarily diagnosed either at operation or autopsy, and 
the suddenness with which the surgeon is confronted by the tumor mass 
demands some familiarity with the knowledge of operative risk, end-results 
and results to be expected by means of palliative operations and radical 
procedures. Because of the key situation very small tumors must early 
produce symptoms of blockage of the common duct, with or without block- 
age of the pancreatic passages as well. Because of this and because of the 
notoriously late metastasis, this tumor should be one most amenable to 
surgery, were it not for several complications. First of all, the operation, 
as has so many times been stated by other writers, must be done on a 
jaundiced patient. Thoroughly as this patient may be prepared by intravenous 
glucose, calcium or sera, the risk of hemorrhage still remains second only to 
the risk of liver shock. Mortality of any operative procedure except an ex- 
ploratory incision ranges from 30 per cent, to 70 per cent, depending on 
duration of jaundice and the type of operation performed. 

Thus in the last few years, with all possible preparation, the follow- 
ing table represents the operative mortality reported in the literature. All 
cases are radical resections or stages thereof. 


Author 

Busch 

Hingst 

Bnming 

Klinkert 

Clar 

Murgoci 

Denks 

Van Remynse. 
Van Ardenne . . . 
Schofield 


Table I 

Operative Death 

O 

2 

2 

O 

0 


4 

0 
0 

1 


Survived 

I 

I 

I 

I 

I 

0 

I (2 cases Sa 

I 

I 

o 


II 8 

Of these operative deaths, two had post-operative hemorrhage, four had 
liver shock, three died of cardiac failure and one of general sepsis from 

■■■ Read before the Philadelphia Academy of Surgery, November 3, 1930. 
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cholangitis. Thus the gross mortality of cases reported within recent years 
is still 58 per cent. Of the fifty-nine cases reported before this time by 
Cohen and Colp, twenty-four died an operative death in the primary opera- 
tion, both radical and palliative. In their own series of eight cases, six died 
an operative death, or a gross operative mortality, including their own report, 
of 45 per cent. 

The end-results of any radical operation for carcinoma must receive a 
critical examination, especially in the face of a primary high mortality. This 
is self-evident, since there is fundamentally little value to any patient if the 
relief obtained by operation is neither complete nor lasting. 

The number of patients dying within one year, from cither rapid ad- 
vance of the primary growth or of wide metastasis, seems to be relatively 
large when one considers that this tumor is supposedly slow in growth and 
late to metastasize. One must consider, however, that in the cases early 
reaching their termination, metastasis was occasionally present at operation, 
and certainly the average had a much longer history of complaints. After 
operation the patient is in every case relieved and usually permanently, of a 
most irritating and bothersome symptom — the itching of obstructive jaun- 
dice. A careful analysis of individual case reports in the literature demon- 
strates also the long intervals of freedom from pain or symptoms of any 
sort in successfully operated cases. Death usually comes about by more 
or less painless inanition, although pain can occasionally be a severe factor. 

Aside from the palliation of symptoms, what chance does the patient have 
of actual cure, following radical operation? This is the question of most 
vital importance to any surgeon confronted with carcinoma in any region. 
Many authors have reviewed the literature in the past, the most complete 
reviews being found in the reports of Cohen and Colp, Fulde, and Hingst. 
Busch in 1928 made a complete analysis, reporting nine cases which lived 
one year or more. To this we have added more recent reports as follows; 


Table II 

No. of years 


Korte 22 

Lewis (Kell}') g 

Oehler 6 

Van Remynse 6 

Van Ardenne ■ 5 

Hingst 5 

Clar 5 

Oliani 4 

Tenani 3 

Morin 2}^ 

Novarro 2 

Abell 2 

Fulde 2 

Busch I 

Homans i 

Propping I 


Reported by 

Busch 

Lewis 

Busch 

Klinkert 

Klinkert 

Hingst 

Clar 

Cohen and Colp 

Tenani 

Busch 

Busch 

Busch 

Fulde 

Busch 

Homans 

Busch 
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Thus there are a total of sixteen cases of eighty-one cases reported who lived 
more than one year, about two-thirds of which were still living and well 
when reported. The procedures in cases living four years or more were as 


follows : 

Table III 

Author Procedure Lived Status 

Korte Transduod. Excis. Reimplant. C.D. 22 Symptom-free 

Lewis Transduod. Excis. Reimplant. C.D. 9 Symptom-free 

OeUer Transduod. Excis. Reimplant. C.D. 6 Symptom-free 

Van Remynse Transduod. Excis. Reimplant. C.D. 6 Unknown 

VanArdenne Transduod. Excis. Reimplant. C.D. 5 Unknown 

Hingst Cholecystoduodenostomy 5 Died 

Clar Transduod. Excis. Reimplant. C.D. 5 Died 

Olianl Transduod. Excis. Reimpla-nt. C.D, 4 Symptom-free 


It is of interest that the case of Hingst, in which the tumor was not removed, 
still had a post-operative life of five years with a palliative operation. One 
can readily see, however, that the radical operation has brought the best and 
most lasting results. The case of Korte, wherein complete cure has seem- 
ingly occurred, is a very encouraging example. Schofield has recently advo- 
cated implantation of radon to the carcinoma, doing the palliative cholecyst- 
enterostomy and implantation at one operation. This method may, in the 
future, supplant radical excision, but judging from the above table, one 
must acknowledge the fact that excision gives the best hope of five-year cure. 
With this analysis, moreover, we cannot help but feel that the operation of 
radical excision is certainly justifiable when compared to the possible six 
months of life to be obtained by the average palliative measures. 

Methods and technic of operation were fully discussed by Cohen and 
Colp in 1927, and further literature has given us few improvements from 
this standpoint except as to preparation of the patients. Employment of 
calcium or sera to control abnormal bleeding and coagulation time so ofteui 
occurring in these cases has been of some value. The intravenous use of 
glucose to prevent post-operative liver shock and liver shock due to sudden 
decompression of the biliary system has also done much to decrease the 
operative risk in jaundiced patients. The lesson to be gained from the 
literature seems to be the value of further palliative procedure, such as 
cholecystogastrostomy and gastro-enterostomy when symptoms develop after 
the radical operation. It seems logical that cholecystogastrostomy combined 
with gastro-enterostomy, should, by widely diverting both bile and food from 
the site of possible recurrence, be the palliative measures of choice even to 
prophylaxis when earliest symptoms of recurrence present themselves. 

To the above list of five-year cures we have the privilege of adding 
another. This patient was reported before the American Surgical Society 
m 1925 as a one-year cure. The clinical record in brief is as follows : 

F. M., age ftEy-two, admitted to the medkai division Ma^i 6, 1924, complaining o\ 
Itching, jaundice and weakness, of four months' duration. His stools were light yellow 
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in color and he suffered with occasional indigestion. He was studied the usual time in 
the medical ward, and the following findings were reported: A palpable gall-bladder 
and enlarged liver. A Van den Bergh test slightly delayed direct, with indirect of 2.45 
units. This was repeated five days later and the direct responded promptly, the f.-cces 
showing some bile pigment in the meantime. The phenoltetrachlorphtlialein liver func- 
tion test showed severe damage in that 20 per cent, of the dye was still present at the 
end of one hour. The Wassermann reaction was negative. Bleeding time was three 
minutes and coagulation time eight minutes. 

He was transferred to the B. Service of the Surgical Department May 19, 1924, the 
Van den Bergh reaction having reached 5 units in the meantime. He was operated upon 
on May 20, 1924, with the provisional diagnosis of carcinoma of the head of the 
pancreas or common duct stone. At operation, a carcinoma of the ampulla of Vater 
about I inch in diameter was found 133’^ duodenotom3' after opening of tiie common duct 
failed to reveal stones. This growth was removed in entiret}' b3' the cauter3’, and in 
order to avoid stricture by occlusion, a rubber tube was sutured in the common duct 



Fig. I. — PeriampuIIar carcinoma. 


and allowed to hang 3 inches in the duodenum. Following this procedure convalescence 
was uneventful except for breaking down of the wound necessitating resuture eight 
days after operation. An X-ray taken on day of discharge revealed the rubber tube 
still in place. Sections of the tumor showed t3Tical C3'lindrical cell adenocarcinoma 
(Fig. i). 

The patient returned seven months later, s3unptom-free. X-ray examination showed 
no rubber tube present and the Van den Bergh reaction had been reduced to 1.4 units. 
One year later his Van den Bergh test had become normal ; 0.5 unit and 0.2 unit 
when presented before the American Surgical Association, March 2, 1926. 

In June of 1926, or more than two 3"ears after operation, he returned, complaining 
of indigestion, itching, with occasional jaundice and vomiting accompanied by chills 
and fever. He had lost 16 pounds in weight in the previous three months, but was 
able to continue with his work. A gastro-intestinal X-ra}^ done at this time shows a 
compressed, elongated duodenal cap, probably from external pressure. Three weeks 
later his symptoms had cleared up considerably and lii.s Van den Bergh was again 
recorded as 0.2 unit. 

He was readmitted August 12, 1926, complaining of pain, chills, fever and severe 
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itching. He had day-colored stools frequently but not continually, with bile in the 
urine. The Van den Bergh now was 3.5 units with an icteric index of 80. A 
cholecystoduodenostomy was done on August 17, 1926, from which he had a normal 
recovery with disappearance of all symptoms. At this operation the pancreas was found 
rather firm, but there were no definite signs of recurrence. A slight hernia developed 
in this wound, but he had remained perfectly well until January, 1927, when he com- 
menced to suffer with pain and heaviness in the upper abdomen, gaseous eructation and 
nausea. These sjunptoms increased until he was readmitted on March ii, 1927, having 
suffered for ten days with severe, abdominal, cramp-like pains with vomiting. He had 
lost 18 pounds in the previous three months. A posterior gastro-enterostomy was done. 
The duodenum was found to be dilated but exploration was unsatisfactory because of 
the extensive and dense adhesions. No evidence of metastasis was present on super- 
ficial examination. 

Following this operation, after a normal convalescence, the patient gained weight 
and for three months was entirelj' symptom-free. He then began to suffer with short 
attacks of epigastric pain, not related to meals. His stools were occasionally darkly 
colored. He was readmitted January 20, 1928, to the medical division, where studies 
revealed: Van den Bergh, delayed direct, indirect 1.4 units. Chest X-ray was negative 
for metastasis. The gastric analysis showed no free acid and the blood urea nitrogen 
was up to 34 milligrams per 100 cubic centimetres. A gastro-intestinal X-ray at this 
time showed a normally functioning gastro-enterostomy. The pylorus and duodenum 
did not fill and were therefore not observable. After being eight days on the medical 
service he was discharged, having improved greatly since admission ; a slight tenderness 
being the only sign or symptom remaining. 

Two months later he was readmitted to the surgical service, complaining of the 
same dull gnawing pain in the epigastrium, now coming on half an hour after eating 
and wearing away in the course of two hours. He could obtain no relief by diet or 
by alkalis, and an X-ray examination was therefore made at once. Meljena was now 
occasionally present, but bright red blood was never found in the stools. The gastro- 
intestinal X-ray made at this time showed a large duodenal cap and a well functioning 
gastro-enterostomy. Blood urea nitrogen was normal, 16 milligrams per 100 cubic 
centimetres, and the Van den Bergh showed 0.2 units. There was now a definite mass 
m the upper left epigastrium. This mass was tender and the size of an orange. Tire 
patient was given a treatment of intravenous lead, which was followed by deep X-ray 
therapy. 

On the eleventh of September, 1928, he was readmitted, this time to the Neuro- 
surgical Service of Dr. Charles Frazier with the thought that chordotomy might give 
him relief of pain. At this time he was suffering extreme pain which doubled him up 
every attack, lasting two hours. Nothing relieved it except narcotics, which served to 
deaden it momentarily. 

Physical examination revealed multiple masses of various size easily palpated through 
thin and emaciated abdominal walls. These masses varied in consistency, some being 
soft and others hard, filling the entire upper abdomen. Peristalsis was vigorous, painful 
and visible. The patient was very weak, his blood had become amemic ; haemoglobin 
40 per cent., red blood cells 3,500,000; but his Van den Bergh was still normal, 0.2 
unit. Gastro-intestinal X-ray now showed a large pressure defect on the stomach due 
to the intestinal mass adjacent. It was obvious that the carcinoma was now rapidly 
spreading and metastasizing. Following several days’ observ^ation it was felt that 
chordotomy would not be advisable and the patient was discharged with narcotics to 
control his pain. He died January 27, 1929, or four 3'ears and eight months after 
operation. Post-mortem examination was not granted, but a communication from the 
family doctor revealed that cedema of the lungs, perhaps due to pulmonarj' metastasis, 
was a contributary cause of death. Thus, despite the need of three operative pro- 
cedures, the patient lived some four j-ears with comparative comfort, being able to 
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keep at his work all this time, and pain was acute only during the last four months 
of his life. 

Following this case step by step through his post-operative life, one can- 
not help but feel that the radical operation for this disease is much to be 
justified, especially when aided by later palliative measures, and the case has 
been reviewed in detail for this purpose. 
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TOESION OF THE GREAT OMENTUjH* 

By John W. Jeffries, M.D. 

OF Phtladelphia, Pa. 

FBOM THE SUBGICAL SERVICE OF JOHN B. DEAVEH AT THE EANKENAE HOSPITAL 

Torsion of the great omentum was first referred to in the literature 
by Pierre de Marchettis in 1851. We owe the first full description of the 
clinical picture and operative findings to Oberst who published an account 
of torsion of the omentum caused by an adhesive band to the right inguinal 
canal, in 1882. A similar case was reported by Bayer in 1898. The next 
account in the literature was by Hochenegg in 1900 whose report and treatise 
were very full. 

Up to the present time there have been reported twenty-two cases of so- 
called “idiopathic” omental torsion, and 147 associated with inguinal hernia. 
This meagreness of reported cases is by no means indicative of the fre- 
quency of its occurrence. It is probable that many surgeons have encountered 
this pathology without reporting it. I am not discussing this subject 
because of the rarity of its occurrence but to urge its consideration in the 
differential diagnosis of the acute abdomen ; especially in the male with pre- 
existing inguinal hernia and a leucocyte count too low for the clinical picture 
of acute appendicitis. 

In the acute surgical abdomen a positive diagnosis is ofttimes admitted 
to be difficult and the list of possibilities is a long one. The differential 
diagnosis of Henock’s purpura and intussusception, acute pancreatitis and 
enterospasm or organic intestinal obstruction, appendicitis and tuberculous 
peritonitis have only to be mentioned as examples of pitfalls into which 
the surgeon may stumble in his attempt to make an accurate pre-operative 
diagnosis. 

Many acute surgical conditions of the abdomen present the same symp- 
toms and signs in their earliest stages and this fact increases the difficulty 
of an accurate diagnosis. 

Torsion of the omentum is not to be found mentioned in surgical text- 
books under the differential diagnosis of acute appendicitis or acute chole- 
cystitis and few text-books mention it at all. Keen’s System of Surgery 
mentions it. Thomson and kliles, sixth edition, gives a complete but short 
description of the disease. 

Torsion of the omentum has usually been diagnosed acute cholecystitis 
or acute appendicitis. A pre-operative diagnosis of acute epiploitis may 
have been guessed but it has never been made with any degree of certainty, 
according to the literature. 

Let us briefly consider the comparison of the clinical pictures of acute 

* Read before the Philadelphia Academy of Surgerj’, December i, 1930. 
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epiploitis due to torsion and acute appendicitis. Age is not a factor. 
Omental torsion has occurred between the ages of fourteen and sixty-three 
years. 

Omental Torsion Acute Appendicitis 


Sex Predominate!}' male Not so predominately male 

Early pain Right iliac fossa 88 per cent. Alid-abdominal more often 

V omiting Infrequent Common 

Nausea Infrequent Frequent 

Pulse 80-100 Rapid rising 

Temperature ..g8°-ioo° F. 99°-i02° F. 

Rigidity Less marked Early 

Tumor Sudden and large Slow development 

Percussion ....Dull Resonant at first 


The clinical picture presented by a patient suffering from an omental 
torsion will lead the experienced surgeon to operate at once, and this is 
only one of the many examples of how our treatment of acute abdominal 
disease has advanced he3'ond our powers of diagnosis. 

Upon opening the abdomen in most of these cases previously reported, 
it was im'ariably noticed that the parietal peritoneum was oedematous and 
that upon opening the peritoneum there Avas a gush of sero-sanguinous fluid. 
This finding Avould be of some A'alue to the operator where the incision was 
a McBurney, although we must remember that torsion of other viscera may 
cause sero-sanguinous peritoneal fluid. 

The histology of the affected omentum in these cases reveals a venous 
thrombosis and a perivascular infiltration of mononuclear leucocytes, 13'mpho- 
cytes, and an occasional polymorphonuclear leucocyte. In no case haA'e 
bacteria been found. 

Omental torsion has been grouped under three distinct classes. The 
first class is the abdominal t3'pe where no hernia exists and there is no appar- 
ent cause for the torsion. The second class is the hernial type where a 
piece of twisted omentum lies in the hernial sac above, is associated with 
other viscera, or where the omental tip is connected to the inguinal canal 
by an adhesive band. The third class is that t3'pe secondary to other intra- 
abdominal pathology, most often appendicitis, where the right lower portion 
of the omentum is not in contact with the diseased appendix yet it is torsed 
on its pedicle and is gangrenous. 

Cases have been reported in which a portion of the omentum was twisted 
on a pedicle from one to nine turns, also cases in which the entire great 
omentum was torsed on a pedicle. 

There are many theories advanced as to the etiolog3' of torsion of the 
omentum. The most plausible of these theories are: 

1. Adhesions of the tip of the omentum causing the omentum to swing 
and twist a pedicle for itself as would a triangularl3' folded handkerchief 
when held between two hands and swung. 

2. Bxaggeration of normal movements such as a sudden strain, twist 
of the body or a jump. This theory is the most plausible one because in 
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most reported cases tliere is neither a contributing anatomic cause nor a 
history of trauma, while in a few reported cases, and one of my own, a 
history of sudden straining and twisting of the body was followed by pain. 

3. Increased intestinal peristalsis is thought by some to cause omental 
twisting. 

4. Some believe the anatomical arrangement of the blood vessels pre- 
disposes to torsion. 

5. Others believe that a previous inflammatory process leaving a localized 
area of omental thickening is the cause of the twisting. The explanation 
being that the thickened portion would be more cumbersome in its move- 
ments than would be the normal portions. 

These explanations are all, however, only theoretical. The accurate 
answer as to the true etiology may be either one, a combination, or some- 
thing entirely different. 

There is not a single case on record of omental torsion due to an adhesive 
band in a femoral hernial sac. 

The operative mortality on all reported cases since 1882 has been about 
5 per cent. Of these seven deaths five were due to post-operative pneumonia 
and two were due to peritonitis. 

In conclusion let me repeat that omental torsion is not a rarity among 
intra-abdominal lesions. It has probably been encountered a number of 
times by most surgeons and the surgical treatment is very satisfactory. It 
would be diagnosed more frequently if considered in the differentiation of 
acute abdominal conditions. 

Four cases of omental torsion are herewith reported. Two of these 
cases belong to the abdominal or so-called idiopathic type, of which one 
was operated upon the clinical diagnosis of acute cholecystitis and the other 
for acute appendicitis. Of the other two cases, one belongs to the type 
associated with inguinal hernia while the last one belongs to the type asso- 
ciated with other intra-abdominal pathology, in this case an acute appendicitis. 
Each of these four cases is a typical representative of its type. 


Case I. — C. C., male, aged forty-seven, was admitted to the Lankenau Hospital. 
His chief complaint was abdominal pain of forty-eight hours’ duration. Prior to the 
onset of the pain, which was gradual, he had been perfectly well. There had been 
no vomiting. He was sent to the hospital with the diagnosis of acute appendicitis. 

On admission the temperature, pulse, and respirations were 98.6° F., 80 and 20 

respectively. The abdomen was moderately distended and there was some rigidity 

of the lower right rectus. The pain was exaggerated upon coughing and on deep 

inspiration. The blood count showed a leucocytosis of 11,600 with a normal differ- 
ential count. The diagnosis of acute appendicitis made by the referring physicians 
was concurred in. 

At operation a segment of omentum practically gangrenous was located just to 
the right of the umbilicus ; the mass was twisted three times upon itself and adherent 
to the anterior parietal peritoneum. The affected portion of the omentum was excised, 
normal appendix was removed coincidentally. The abdomen was closed without 
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drainage and the patient was discharged on the tenth post-operative day after an 
uneventful convalescence. 

Case II. — F. S., male, aged thirty-three was admitted to the Lankcnau Hospital. 
His chief complaint was pain in the right upper abdomen of two days’ duration. 
The pain appeared suddenly and did not radiate. There was slight abatement after 
belching large amounts of gas but the pain returned more severely than previously. 
His physician sent him into the hospital diagnosed acute cholecystitis. On admission 
the temperature, pulse, and respiration were 98.2° F., 102, and 18 respectively. He 
was obese. The abdomen revealed marked tenderness over the gall-bladder area and 
pain occurred there upon pressing any part of the abdomen. No tenderness over 
McBurney’s point. The blood count showed a white cell count of 7,600 with 75 per 
cent, polymorphonuclears. The icteric index was 6 while the van den Bergh was 
normal. The diagnosis of acute cholecystitis was concurred in. At operation a piece 
of slaty blue gangrenous omentum about the size of a silver dollar was found twisted 
twice on its pedicle just below the hepatic flexure of the colon. Gall-bladder and 
appendix were normal. The affected piece of omentum was excised. Abdomen 
closed without drainage and the patient discharged on the twelfth post-operative day 
after a normal convalescence. 

Case HI. — C. D., male, age thirty-seven, was admitted to the Lankenau Hospital. 
His chief complaint was lower right abdominal pain of seven days’ duration. The 
pain was diffuse at first and the onset was gradual. No nausea or vomiting. Has had 
a right inguinal hernia for eighteen years and a truss would not retain the rupture. 
His family physician was called in, diagnosed acute appendicitis, and ordered him to 
the hospital at once. On admission the temperature, pulse, and respiration were 
100° F., 104, and 24 respectively. The abdomen was obese and full. Peristalsis was 
tinkling in character. In the right lower quadrant a very tender mass could be 
palpated. There was moderate lower right rectus rigidity. A hernial sac could be 
palpated on the right side as the patient coughed. There was a leucocytosis of 11,900 
with a normal differential. The pre-operative diagnosis in this case was appendiceal 
abscess and right inguinal hernia. 

At operation the right lower tip of the omentum was hjemorrhagic and gan- 
grenous, forming the mass in the right lower abdomen. The distal tip of omentum 
was twisted into a narrow strand extending down into the right hernial sac. The 
omentum was excised well above the affected area. A normal appendix was removed 
coincidentally. The abdomen was closed to a cigarette drain in the pelvis. Drainage 
was out on the seventh day and the patient discharged on the eleventh day. 

Case IV. — H. T., male, age twenty-three, admitted to the Lankenau Hospital. 
His chief complaint was right lower abdominal pain of two days’ duration and of 
gradual onset. He was somewhat nauseated but did not vomit. His physician was 
called in, diagnosed acute appendicitis and sent him to the hospital at once. On 
admission the temperature, pulse, and respiration were 98.4° F., 120, and 24 respec- 
tively. The examination of the abdomen revealed pain, tenderness, and rigidity in 
the right lower quadrant. No herniae. The blood count showed a leucocytosis of 
16,200 with 67 per cent, polymorphonuclears, 25 per cent, lymphocytes, and 8 large 
monocytes. The referring physician’s diagnosis of acute appendicitis was concurred in. 

At operation a very mildly inflamed subcaecal appendix was removed. A piece 
of strangulated, gangrenous omentum, twisted on its pedicle twice, was removed. 
This affected omentum was about four inches away from the appendix. The abdomi- 
nal wall was closed without drainage and the patient was discharged in nine days. 

In each of these cases upon opening the peritoneum, sero-sanguinous 
peritoneal fluid was encountered and in the last three cases there was localized 
oedema of the parietal peritoneum. 
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CARBUNCLE OP THE KIDNEY* 

By Benjamin Lipsiiutz, M.D. 

OF Philadelphia, Pen'ma. 

FROM THE SURGICAL BUtVlCE OF MT. SINAI HOSPITAL OF PJIIL VDI LPIIIA 

Carbuncle of the kidney constitutes a rare but definite lesion. Macro- 
scopically, it closely resembles the similarl}'^ designated infection so commonly 
encountered in the cutaneous and subcutaneous tela of the body. The con- 
dition was first described by Israel in 1891. This clinical entit}^ offers a good 
prognosis, if the diagnosis is made early and the operation timely, for the 
infection in its initial stage consists of a circumscribed zone of multiple sup- 
purative foci. 

A review of the literature disclosed a total of 58 available cases : J. Israel^, 
i; Federoff, i; Stucky, i; W. Israel, 2; V. lierezel, 2; Ekehorn, i ; Kret- 
schmer-, 2; Barth, 4; Aschner^ 4; Mathe, i; Rescke’*, 4; McWilliams, i; 
Horn, I ; Colmers, 2; Furniss, i ; Fischer, i ; Eisendrath, i ; Zinn, i ; Rjasan- 
zewa, 2 ; Smirnow^, 5 ; Klumow®, i ; Voss, 2 ; Meso, i ; Rothbart, i ; Lip- 
shutz, 2 ; Shapiro", i ; Thompson®, i ; Dick®, 3 ; Kohler, 3 ; Moore, 2 ; 
Lazarus, 2. 

It is very probable that the chronic carbuncle is more common than is gen- 
erally believed. 

Case I. — ^J. P. (No. 46355), male, married, aged thirty-four. Referred by Dr. 
A. I. Rubenstone. Admitted to Mt. Sinai Hospital, November 18, 1927. The patient 
noted that he had been below par in his general health for three months prior to his 
admission to the hospital. He began to complain of a dull, aching pain over the 
right loin on September 31, 1927. The pain did not radiate, although one attack 
of pain was apparently colicky in character. No spontaneous pain was present 
when he entered the hospital. Urinary symptoms were absent. 

The patient was a rather poorly nourished, somewhat amemic male adult. The 
heart and pulmonary system were negative. Nose and throat examination disclosed 
an acute sinusitis, diseased tonsils and deflected septum. The physical examination 
was essentially negative, with the exception of a slight increase in muscle resistance 
and moderate tenderness over the right loin. 

Blood Examination . — On admission — 11,000 leucocytes; 81 per cent poljmuclears; 
hsemoglobin-6o per cent. ; 4,000,000 red blood cells. Within a week of his entrance 
to the hospital, his total leucocyte count began to mount, varying from 18 to 23,000 
white cells associated with an increase in poljmuclears (85 to 93 per cent.). The 
increase in the leucocytosis and in the polynuclears was apparently the result of an 
invasion of the infection into the loose pararenal tissues. Additionally, there was a 
progressive secondary anaemia. Three weeks after admission his blood count was 
55 per cent, haemoglobin and 3,000,000 red blood cells. The urine was frequently 
totally negative, but at intervals a few leucocytes and a trace of albumin were noted. 

Blood cultures repeatedly negative. Smears and cultures from the urine negative. 
Wassermann negative. X-ray of the kidneys negative for stone. X-ray of the chest 
was negative. Fluoroscopy, however, showed a slight diminution in the movements 
of the medial segment of the right half of the diaphragm during respiration. 

*Read before the Philadelphia Academy of Surgery, December i, 1930. 
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The temperature ranged from 99.5 to 103° F. At cystoscopy; — the bladder and 
ureteral orifices were normal and catheters passed readily up both ureters. Follow- 
ing the intravenous injection of 10 cubic centimetre of 0.5 per cent, indigocarmine, 
the latter appeared at the left ureteral orifice in 33X minutes ; its appearance at the 
right orifice was dela3"ed for 30 minutes, indicating considerable dysfunction of the 
right kidney. 

All of the positive clinical findings pointed to an infection of the right kidnej", with 
a possible involvement of the pararenal tissues. A transfusion of 500 cubic centimetres 
was given to the patient in preparation for operation. 

Operation . — Right lumbar nephrectomj'- (nitrous oxide and ox3'gen ansesthesia). 
The kidne3" was bound down by massive adhesions, the result of a perinephritis and 
the fibrous transformation of the perinephric fat. The upper half of the kidney was 
the site of a large carbuncle which had perforated into the perinephric space, producing 
additionally a perinephric abscess. The kidne3', its thickened capsule, and fibrous 
perinephric fat were completel3’^ extirpated. 

Specimen . — Right kidney. The kidne3’^ is larger than normal. The capsule was 
greatly thickened, measuring, in some places, 3 millimetres and was inseparably fused 
to the fibrous pararenal fat. The upper half of the kidney showed a distinct mass 
which was bulging, and numerous small areas 3'ellow in color, which exuded a green- 
ish-3’'ellow pus. The cut surface of the kidne3' presented a speckled appearance and 
numerous petechia. Surrounding the large suppurating focus was a number of small 
nodes, the size of millet seeds, of the same character, but not directly connected with 
the large suppurative focus. The rest of the kidney exhibited evidence of a diffuse 
hyperamia and cloudy swelling. 

Microscopic . — The interstitial tissue between the tubules is densely infiltrated with 
pol3'nuclear leucocytes. In some places the exudate has completely replaced the struc- 
ture of the kidney. The glomeruli are not affected. The blood vessels are filled with 
thrombi. There is much fibrous tissue indicating the chronicity of the patholog3^ 

Diagnosis . — Carbuncle of the kidney. 

Pus from Kidney . — No tubercle bacillus found. Many gram-positive cocci. Culture 
showed staph3dococcus aureus as did the guinea-pig inoculation. 

Convalescence . — Convalescence was rather tard3% but marked by steady improve- 
ment. Discharged January 31, 1928. He has now completel3' recovered his health, 
assumed his normal activities, and has taken on 35 pounds in weight. Urine is now 
negative. 

Comments . — The individuals afifected are usually between the ages of 
twent3"-two and fifty-five, although Barth^® and Colmer each report one in 

girl of ten. and Smirnow one in a girl aged fourteen. The primary focus 
in most of the cases is some staphylococcic infection of the skin, most com- 
monly a carbuncle or hard furuncle. Such infections are panaritium, mastitis, 
osteom)'elitis of the finger, angina, and in three of Smirnow’s cases, influenza, 
have been tagged as the primary focus. It is a matter of common knowledge 
that patients with boils, carbuncles, and acute osteomyelitis, occasionally 
develop metastatic renal and pararenal infections with the staphylococcus, 
which is the causative agent of the primary infection. Cabot^^ has recenth- 
directed attention to the association of upper respiratory infections and in- 
fections of the kidne\'. The interval between the healing of the primary 
skin infection and the appearance of clinical evidence of a renal or pararenal 
infection, is variable, ranging from two weeks to seven months with an 
average interim of three to five weeks. In one of the included case re})orts, 
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three weeks intervened between the healing of a small furuncle of the buttock, 
which was self-treated and the development of clinical signs of a renal infec- 
tion. In a number of the reported cases, trauma was noted as a definite 
cause. In some of the cases no primary focus could be elicited or demon- 
strated. Chiralla,^^ in a study of perinephric abscesses, noted that in two- 
thirds of the cases etiologic factors could not be found. It is probable, 
however, that the portal of entry of the infection was so trivial as to be 
overlooked or forgotten. 

Pathology . — The infection begins in the interstitial portion of the cortex 
of the kidney and is practically always of haematogenous origin. Stoerck 
includes this type of infection under the general heading of “embolic sup- 
purative nephritis.” 

From a pathologic viewpoint the first change produced in the kidney by 
the infected emboli is an infarct, which is soon converted into a suppurative 
focus. The base of this pyramidal-shaped infarct is always directed toward 
the cortex of the kidney, and the apex toward the pelvis. If only the small 
vessels are blocked, a renal abscess results; if many small vessels are 
occluded, multiple abscesses form and the entire viscus may be so affected. 
If the bacteria reaches the glomerular vessels, microscopic abscesses about 
glomeruli are produced (nephritis apostematosa). When a large vessel is 
blocked, either by bacteria or infected emboli, a renal carbuncle results. The 
apex of the pyramidal-shaped infarct is the site of the blocked vessel, and 
base of the pyramid is always directed toward the cortex. The destructive 
type, designated as renal carbuncle, is of rare occurrence as compared in fre- 
quency to the other types of renal abscess. In its original stage the infection 
is limited to the cortex, and in the overwhelming majority of cases, it is pro- 
duced by one of the pus-producing cocci ; staphylococcus aureus, and staphy- 
lococcus albus will be found in large numbers. The experimental production 
of infections of the urinary tract by intravenous injections of bacteria in the 
absence of obstruction to the urinary tract, gives a low percentage of positive 
results. The stapTiylococcus tends particularly to cause embolism of the 
vessels supplying the cortex, while the colon bacillus affects the vessels sup- 
plying the papillae. It is difficult to explain why, in coliform lesions, the 
vessels of the papillae are more liable to embolism than those supplying 
the cortex. 

Considering the type of circulation of the kidney the latter must often 
be the site of both pyemic localization and innocent emboli. The infection, 
in a mild form, is probably more common than we believe, most of the cases 
terminating in spontaneous recovery. Cabot^^ in his comments on the cortical 
type of renal infection states : “My own experience has led me to believe that 
this type of coccus infection constituted a large majority of the cases, and that 
the opinion held some years, that in most of these cases severe destruction of 
the Kidney occurred, which was likely to require operation, is probably wrong. 
With enlarging experience, I have found that the acute destructive type seems 
to constitute only a minority of the cases, and I believe that these lesions 
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when not too extensive, show a tendency to spontaneous recovery. In the 
kidneys here examined, the attempt at spontaneous recovery is clearly evident 
from the ])resence of large amounts of fibrous tissue." Essentially, the micro- 
scopic image is one of extensive perivascular infiltration, thrombotic vessels 
and the presence of a large amount of fibrous tisue. The kidney in the 
advanced destructive stage presents a speckled appearance, the result of the 
conglomeration of variously sized, small abscesses filled with thick pus, the 
individual abscesses being separated one from another by densely infiltrated 
renal parenchyma. The division between the carbuncle and the rest of the 
kidney is more or less sharply demarcated. In most of the cases the develop- 
ment of epi- para- or perinephritis is the immediate cause for the develop- 
ment of severe s)unptoms. 

Symptoms . — Since the infection is largely confined to the interstitial por- 
tion of the kidney, and usually does not involve the conducting system, these 
cases frequentl)'' present a puzzling clinical picture. Most commonly, it 
masquerades under the clinical syndrome of a perinephric abscess and rarely, 
as a subphrenic abscess. Instances where the renal carbuncle has perforated 
into the loose pararenal tissue, thus producing additionally a perinephric infec- 
tion, are not infrequent. Cases of this type are reported b};- Smirnow, Barth, 
Voos, Zinn, Furniss. Fisclier, Eisendrath^'* and in the writer^s case. 

The symptoms are those of a mild or severe septicsemia with a swinging 
or continuous type of temperature elevation. Pains occur early and in the 
initial stage may be slight, and at times completely absent. Later in the 
disease, pain is constant, and varies in its intensity from a dull ache to a 
sharp localized pain. 

More commonly the pain does not radiate, but in a number of the reported 
cases, the radiation of the jDain to the abdomen was a prominent symptom. 
(Voos. Kretschmer, i\Iezo Bela, Smirnow.) Tlie intimate anatomical rela- 
tion of the ventral surface of the kidney to the peritoneum, duodenum, 
cjecum, colon, etc., readily accounts for the occurrence of abdominal pain, 
vomiting and meteorism in renal and pararenal infections. It is the anteriorl}’’ 
located cortical abscesses that are associated with symptoms that simulate 
appendicitis, cholecystitis and gastroenteritis. Such an abscess may perforate 
into the peritoneum and produce fatal peritonitis. 

Case II. — A massively obese female, aged thirty-six, was admitted to the hos- 
pital with a diagnosis of acute appendicitis. Temperature on admission was loo degrees 
F.. pulse rate 90, the leucocyte count was 19,000 with 88 per cent, of polynuclears. 
the previous history as far as could be obtained was negative. The c.xamination of 
the urine showed only an occasional white cell, otherwise the findings were normal. 

Careful physical examination disclosed marked tenderness over the right iliac 
fossa. Tlie marked obesity rendered the examination for increased muscle tone or 
the presence or absence of the abdominal reflexes extremeh- unsatisfactory. No 
tenderness could be elicited over the loin, and in the angle between the twelfth rib 
and the erector spina' mass. The clinical findings seemingly concurred with the diag- 
nosis of acute appendicitis and the patient subjected to operation. The abdomen was 
opened through a right rectus incision. The peritoneal coat of intestines was injected. 
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the .'ihdominal cavity contained considerable seropuriilent exudate. What seemed a 
moderately inflamed appendix was removed. Exploration of the other viscera in 
the abdominal cavity showed no additional patholopry. The kidneys could not be- 
palpated because of the large amount of adipose tissue. 

On the third post-operative day the patient developed severe ileus and other 
evidence of peritonitis; she died within two days in spite of the usual post-operative 
measures. The autopsy revealed a large cortical abscess of the carbuncular type 
which had ruptured into the peritoneal cavity producing a fatal peritonitis. 

This case clearly shows the difliculty of diagnosing this lesion and how 
closely the anteriorly located abscess ma}’ mimic an acute abdominal lesion. 
The presence of severe pain points to the sequential development of a peri- 
nephric abscess. Tenderness is most acute in the region between the twelfth 
rib and muscles of the loin. Frequently, however, the local signs are indefi- 
nite. In the included cases nothing more than mild, deep tenderness and a 
little rigidity of the overlying muscles were clinically evident. Cough, move- 
ment and deep breathing may aggravate the pain. Careful examination also 
reveals some restriction of the respirator}^ movements of the affected side. 
In a number of the reported cases an ill-defined, extremely tender swelling 
was felt in the loin, and in a few instances an actual bulge was visible. 

Urinary symptoms are at times absent, but frequency and dysuria and 
particularly nocturia have been reported. Complete urologic study is required 
for the diagnosis in the doubtful case. In six of the twenty-one cases col- 
lected by Voos^® the urine is reported as normal. But a study of a centri- 
fugalized specimen may show some red and white blood cells. In the fifteen 
remaining cases, some pathologic elements in the urine were found present. 
The most common urinary finding is a trace of albumin, a few red cells and 
some leucocytes. Study of the microscopic slides of the extirpated kidneys 
would seem to indicate that in very early stages of infection, the urine should 
exhibit a considerable number of leucocytes and bacteria, Avhich later dis- 
appear, the result of the intensive fibrous tissue defense. In tracing the his- 
tory of one of the included cases, the above statement is confirmed. In the 
advanced destructive stage, because of the large amount of fibrous tissue, 
the urinary findings are insignificant. An accurate estimation of pus in the 
urine by enumerating the formed elements of the blood (red blood corpuscles, 
leucocytes and casts) is best carried out in a counting chamber by a method 
similar in principle to that employed for blood counts. 

Frankly, purulent urine clearly indicates that the infection has invaded the 
conduction system and was noted as present in only two of the collected 
cases (W. Israel and Mezo Bala).^® Bacteriologic study of the urine may 
reveal staphylococci. 

Diagnosis . — The recognition of this malady in most of the reported cases 
was made only at operation. Yet a careful clinical survey and a complete 
urologic study should lead to the diagnosis. 

Clinically, carbuncle of the kidney not infrequently pursues a chronic 
insidious course, and Beer^^ very aptly labels this lesion with the caption, 
“silent infection of the kidney.” The presence of a pyrexial illness, with or 
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without rigors, pain, and tenderness over the loin, a persistent leucocytosis 
plus insignificant urinary findings, or even a normal urine, constitute the main 
signs and symptoms upon which the diagnosis is based. If, added to the 
latter, there is a history of a recent staphylococcic infection, or influenza and 
more or less impairment in the function of the infected kidney, the clinical 
picture is complete. Rothbart in one case established the diagnosis by means 
of the X-ray, noting the formation of an increasing shadow about the kidney 
upon repeated rontgenograms. Beer notes that in cases of cortical abscess in 
which the symptoms have subsided and diagnosis was difficult, activation of 
the focus by injecting staphylococcus aureus vaccine in a dose of from lOO 
million to 500 million, acts as a provocative test and accentuates the clinical 
manifestations. 

Acute diffuse suppurative infection of the kidney may be impossible of 
differentiation from carbuncle of the kidney, the former, however, begins 
acutely and runs a more acute course. 

The acute diffuse embolic type of renal infection has been well studied 
by George Emerson Brewer. Brewer’s early interest in this subject was 
awakened by four or five examples of the severe or fulminating type of this 
disease, all of which proved fatal. Three autopsies demonstrated that the 
disease was unilateral and consisted of multiple embolic suppurative lesions, 
which in the observed cases, resulted in complete destruction of the kidney 
and an overwhelming and fatal toxaemia. As a result of this experience, a 
series of animal experiments were carried out. Sixteen animals were given 
an intravenous injection of pathogenic bacteria, and in addition to the inocu- 
lation, received an injury to one kidney. Five showed no lesion or only 
hyperaemia and parenchymatous degeneration. Two of the animals died 
within twenty-four hours of acute septic intoxication ; of the remaining eleven, 
all developed surgical lesions of the kidney. The microscopy of the lesion 
was identical with that found in acute hsematogenous renal infections, consist- 
ing of a plugging of the smaller arteries and capillary vessels with groups 
of organisms. Plugging of large vessels produced triangular septic infarcts. 
It was Brewer’s opinion that the various types of renal hjematogenous infec- 
tions are but different stages of the same process. Brewer produced these 
lesions in animals by bacillus coli, streptococcus pyogenes, staphylococcus pyo- 
genes aureus, bacillus typhosus and the pyocyaneus. The acute fulminating 
type of infection is well exemplified in the following case : 

Case III. — (No. 46793.) M. D., female, aged fiftj^-four, referred by Dr. Frank 
Leivy. Patient was admitted January 9, 1928, for the purpose of reducing her high 
blood pressure (220-210) which was of four j'ears’ duration. Incidentally, she com- 
plained of pain over the loin and painful urination. The patient, a rather obese female, 
complained of dyspnoea, severe substernal distress, and showed symptoms of cardiac 
decompensation. 

X-ray of the lungs showed extensive peribronchial and alveolar infiltration with 
calcific deposits throughout. A large mass, four inches in diameter, was observed in 
the mediastinum involving chiefly the right side. The heart is displaced to the right, 
but appears normal. The right half of the diaphragm is smooth and rounder than 
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normal, the dome of tlie left half is excessively high, being two and one-half inches 
above the right. The left diaphragm under the fluoroscope appeared definitely fixed. 
There was no evidence of pleurisy or effusion. The mass noted in the mediastinum 
was suggestive of a sarcoma. X-ray of the kidneys disclosed no abnormalities. 

Blood count on admission was 8700 while blood cells. Repeated blood counts later 
showed a persistent leucocytosis, 17,000 to 29,000. Urine at all times showed pus, 
red blood cells but no casts. Blood chemistry 26 milligrams of urea, 115 milligrams 
blood sugar. Blood Wassermann was negative. Mosenthal test 11.19, NaCl 0.07 per 
cent, carbon dioxide 47 volume per cent, per 100 cubic centimetres of blood. Cultures 
from the kidnej’s disclosed bacillus coli witli gram-negative and gram-positive bacilli. 
Blood cultures negative. 

The urologic study showed bladder and ureteral orifices normal ; indigo-carmine 
eliminated by both kidneys in nine minutes. Pyelograph disclosed a suspicious defect 
in the left kidney pelvis. A severe reaction followed the pyelography. Temperature 
rising to 103, pulse no, associated with an increase in the severity of the pain over 
the left loin. The following day the patient had a chill lasting over five minutes, which 
was followed by unconsciousness for ten minutes. Pulse became thready and rapid, 
rising to 104. Blood pressure 160, heart action was very feeble. The patient con- 
tinued to be stuporous, complaining of weakness and left lumbar pain. The case 
appeared as one of cardiac collap.se with failure of renal function. Tenderness 
over the left renal region was marked. A cathcrized specimen of urine now showed 
frank blood and many leucocytes. Tlic pyrexial reaction was probably due to the light- 
ing up of a latent infection in the left kidney. Cystoscopy was performed February 
10, 1928. A No. 5 catheter was placed in the left ureter for drainage, from which catheter 
bloody urine appeared. The patient failed to improve, vomiting appeared and abdominal 
distention manifested itself. The catheter was removed at the end of two days, but 
the pain and tenderness over the left kidney persisted. E.xamination at this time showed 
increased resistance and tenderness over the left loin, the diaphragm moved freely. 
In view of the persistence of the pain and moderate tenderness over the left loin, an 
e.xploration of the kidney and perirenal space under loc.al anresthesia. was determined. 

Operation February 15, 1928. Left lumbar nephreetomy (paravertebral and abdom- 
inal field block anassthesia). The left kidney was found greatly enlarged, swollen 
and cedematous and was removed. 

Convalescence from the operation was markedlj' smooth, showing a steady improve- 
ment in general symptoms, and a gradual and complete clearing up of the septic state. 

The patient was discharged March 18. 1928, with the wound almost healed, her 
general condition much improved. The mass noted in the mediastinum was still present 
and showed no change in size. Her blood pressure is now 140 and shows no signs 
of elevation. The patient has resumed her household duties and is enjoying a fair 
state of health. 

Pathologic Examination . — The kidney was considerably larger than normal, meas- 
uring 15 X 9^4 centimetres and weighing 315 grams. The surface of the kidney was 
roughly granular, presenting numerous millet-sized seed nodes, man}^ of which were 
aggregated in groups. Some of the nodes were dark red, others yellowish in color. 
The cut surface of the kidney was distinctly swollen and the cortex irregular. The 
pyramids were dark red and bulging. The mucosa of the pelvis and calices were 
hypersemic and swollen. Many microscopic sections were made of every part of the 
kidne}', disclosing a diffuse renal infection. Some portions near the cortex presented 
a complete loss of the normal renal picture — remnants of necrotic tubules and glomer- 
uli, and a dense leucocytic infiltration. The kidney exhibited a massive and dense 
accumulation and diffusion of leucocytes, both polynuclears and lymphocytes. The 
tubules, with the exception of an occasional necrotic area, revealed only a high degree 
of cloudy swelling. The glomeruli were distinctly hyperscmic. and in certain areas a 
serous exudate filled the space of Bowman. The perivascular spaces between the 
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glomeruli were particularly affected, the leucocytic infiltration spread radiatjng from 
the perivascular spaces. The picture is that of an acute diffuse suppurative nephritis. 
Some of the glomeruli arc hyalinated and the walls of the blood vessels present evidence 
of arteriosclerosis. 

Diagnosis . — Acute diffuse suppurative nephritis (early stage). Arteriosclerotic kid- 
ney (slight stage). 

Bactcrialogic Report . — Culture of kidney (post -operative). Direct smear; Many 
pus cells, gram-negative bacilli, few gram culture; B. coli. 

Radiation of the pain to the abdomen and the presence of a mass in the 
right iliac fossa may lead to a diagnosis of appendiceal abscess. Such a case 
is reported by Meso.^® 

The patient, a girl, aged eighteen, was admitted to the hospital with a diagnosis 
of an appendiceal abscess. A mass the size of a fist occupied the right iliac fossa. 
Catheterization of the right ureter revealed pus. The left kidney was normal. Upon 
these findings a diagnosis of appendiceal abscess was made with a resulting secondary 
pyelitis. At operation the appendix was found to be normal, but exposure of the right 
kidney revealed that its lower half was the seat of a large carbuncle. Because of 
the long duration of the illness, and the poor condition of the patient, only incision and 
drainage were performed. Recovery ensued. 

Treatment . — Excellent results follow nephrectomy, provided the other 
kidney is normal. Toxic nephritis in the other kidney does not contra-indicate 
operation. Colmer’s analysis of sixteen cases shows that two died without 
operation, and four cases in which only a nephrotomy was done, also died. 
The infection in the kidney at the time of operation is usually so far advanced 
that only removal of the affected viscus offers a promise of cure. Only three 
of the collected cases show'ed an involvement of both kidneys (Kretschmer, 
Stucky and Rjasanzewa). Stucky’s case is of particular interest for it is the 
only available recorded instance in which a carbuncle developed in both kid- 
neys with the recovery of the patient. In the latter patient, five weeks after 
the removal of one kidney, which was the site of carbuncle, the other kidney 
revealed clinical signs of a carbuncle. The latter was drained and the patient 
subsequently discharged as cured. Incision and drainage leaves a large in- 
fected area and exposes the patient to a possible hazard of a difficult secondary 
nephrectomy. In a number of instances, as noted above, the primary opera- 
tion consisted of incision and drainage of a perinephric abscess. Recovery 
did not take place and a subsequent operation disclosed a carbuncle of the 
kidney as the cause of a perinephric abscess necessitating a nephrectomy. 

Kohler has successfully treated two cases of solitary carbuncle of the 
kidney with the following technic. The kidney is exposed by means of a 
lumbar incision, delivered into the wound and decapsulated. The exposed 
kidney is now punctured in some twenty places by means of a small cannula, 
both infected and uninfected portions of the viscus being punctured. The site 
of each puncture is injected with 2 per cent. Rivanol. IMost of the injected 
antiseptic flows out through the puncture openings. The kidney is now re- 
placed, the wound closed, a small gauze drain being introduced through the 
lower angle. It is well to recall that Brewer”- advised decapsulation of the 
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kidne}'^ as the treatment of clioice in the intermediate ty])e of acute haimalo- 
genous renal infections, a group wliich lias been a])tl3' termed the glauco- 
matous kidne3^ 

When the case is subjected to operation, Avhile the infection is limited to 
a small area of the cortex, resection of the infected kidne3^ focus ma3’^ be 
feasible. The latter procedure was successfull3f carried out four times. The 
conservative resection of the infected focus, in properl3’^ selected cases based 
upon the premises of the pathology of this lesion, is a sound and logical opera- 
tion since the infection begins in the cortex and is rather sharply demarcated 
from the uninvolved part of the kidney. 

The infarct in the early stage of the infection can easily be removed and 
the resultant cavity packed with gauze. The- wound should be left open to 
prevent an extensve area of infection. 
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STATED MEETING HELD NOVEMBER 3, 1930 

The Vice-president, Dr. John Speese, in the chair 
Calvin M. Smyth, Jr., M.D., Recorder 

PRIMARY GIANT-CELL TUMOR OF THE PATELLA 

Dr. Leonard G. Dobson (by invitation) reported the case of a man 
aged twenty-four who was admitted in the orthopaedic service of Dr. A. B. 
Gill in the Hospital of the University of Pennsylvania January 28, 1930 
complaining of pain and swelling of the right knee. A year previous to 
admission he had fallen, striking his acutely flexed right knee on the pave- 
ment. He felt something snap in his knee and had severe pain when moving 
his leg. The knee was strapped but had remained swollen and tender ever 
since. For several months previous to admission he had noticed that the 
right knee cap was getting larger, was hot to the touch and that motion of 
the leg, especially extension, was painful. When admitted the right patella 
was enlarged, smooth and the skin over the patella was red and hot to the 
touch. Pressure upon the patella was very painful. Repeated studies of 
the blood and urine were negative for pathology and the blood Wassermann 
was negative in all antigens. Old tuberculin intracutaneously was negative 
for reaction for .1 milligram in twenty-four and forty-eight hours. 

A rontgenogram of the knees taken January 13 showed that there had 
been an old fracture through the right patella. In addition there is now 
considerable rarefaction and some tendency to trabeculation of the patella. 
This appearance is rather unusual for a simple fracture of the patella. 

At operation January 30, by Dr. A. Bruce Gill, the vessels about the 
patella were found congested. The patellar ligament was elevated subperios- 
teally and there was free bleeding from the congested veins. The cortex of 
the patella was firm but when a small piece of the cortex was removed the 
patella was found to be a shell filled with blood and dark material which 
resembled degenerated blood clots. The soft, spongy material was care- 
fully curetted out. The interior of the patella hied very freely and was 
packed with gauze to control the hjemorrhage; the anterior portion of the 
cortex Avas crushed in and the wound closed, leaving the end of the gauze 
packing extending out of the wound. A posterior plaster splint was applied. 

Culture of the material removed from the patella revealed no growth 
except a few diphtheroids. . Dr. Herbert Fox reported on the microscopic 
examination of the tissue as follows : “Within a mass of blood was found a 
piece oi tissue showing giant-cell tumor of bone, suggestive of sarcoma he- 

775 



PHILADELPHIA ACADEMY OF SURGERY 


cause of the irregularity and indefiniteness of the blood spaces. Examination 
of the decalcified bone from the cortex shows some rarefaction, fibrillary 
bone formation and masses of pigment, but no tumor was found.” 

Following the operation the patient made an uneventful recovery. The 
gauze packing was removed on the second day after the operation. The 
posterior splint was left on for six; weeks after operation, being removed for 
dressings. Examination March 12 showed the j)atient able to walk but 
there was still some tenderness over the jxitella. X-Ray examination at 
that time showed : “Marked improvement in the right patella since last exami- 
nation as indicated by considerable new bone formation. There is still some 
rarefaction.” 

Follow-up on the patient ten months after o])eration found him com- 



Fic. I. — Low power photomicrograph of the Fig. 2. — Iligh-power photomicrograph (x 

tumor tissue (x 250) showing chronic inflamma- 700) of the tumor tissue. Shows the very 
tion, bone spicules and giant cells. cellular cytoplasm. 


pletely recovered and in excellent health. The right patella was no longer 
tender and was about the size of the left. 

The reporter stated that tumors of the patella are very rare. Cole’^ in 
1925 reported the first benign cyst of the patella. He surveyed the litera- 
ture, both American and foreign, and found twenty-four other cases of 
primary tumor of the patella. These included all the common tumors of bone 
except myxoma. In these twenty-five cases were included three cases of 
giant-cell tumor of the patella. In 1924 Faltin- reported a case of giant- 
cell tumor of the patella which had not been included in the three reported 
by Cole. King and Towne^ in 1929 reported the fifth case of giant-cell 
tumor of the patella. The case being reported is therefore the sixth case 
of primary giant-cell tumor of the patella recorded in the literature. 

Giant-cell tumor is the term now generally used to designate a specific 
tumor. The condition has variously been called giant-cell sarcoma, myeloid 
sarcoma, haemorrhagic osseous dystrophy, myeloma, osteitis fibrosa with 
giant cells and chronic haemorrhagic osteomyelitis. 

Leberf* is credited with first recognizing the condition in 1845. He noted 
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the giant cells in certain medullary tumors but did not at first separate the 
benign giant-cell tumor from malignant sarcoma of bone. . Robin, ^ in 1850, 
described certain benign tumors of bone which contained many giant cells. 
Paget® further described the condition in 1853. i860 Nelaton’^ wrote a 

monograph on the subject describing the reddish, jelly-like appearance of 
the tumor tissue. He noted its capacity to absorb bone and widen the marrow 
cavity and fully established its benign course and the wisdom of conservative 
treatment. In 1879 Gross^ presented the results of the study of seventy cases 
of giant-cell tumor and also emphasized their benign nature. 

Although many writers had emphasized the benign nature of giant-cell 
tumors most of the surgeons treated the condition as malignant and employed 
radical treatment until Bloodgood® in 1910 again pointed out their benign 
nature. In 1920 Bloodgood® reported forty-seven cases of giant-cell tumor 
in none of which had metastasis occurred. Codman^^ in 1925 reported that 
100 cases of giant-cell tumor had been registered without a true case of 
metastasis. Stone and Ewing^® in 1922 held that rarely if ever does a true 
giant-cell tumor metastasize. Cole^ in 1925 stated that giant-cell tumors are 
benign and could be cured by curettement followed by cauterization. 

Authors do not share the opinion that all giant-cell tumors are benign. 
Coley^- in 1924 presented an analysis of fifty cases of giant-cell tumor and 
found that metastasis had occurred in nine. In 1927^® he reported follow- 
ups on fifty cases, included nineteen new cases and reached the conclusion 
that, “It is not always possible to differentiate the malignant from the benign 
cases by the clinical Rontgen-ray and microscopic data. Giant-cell sarcoma, 
or 'giant-cell tumor’ as it is designated by most pathologists today while in 
the great majority of cases, a benign or at least only locally malignant lesion, 
should still be classed as a sarcoma since in certain cases it has all the clinical 
features of a malignant bone tumor causing death by metastases.” 

Chatterton and Flagstad^'^ in 1927 reported two cases which had been 
diagnosed giant-cell tumor microscopically which developed malignant 
changes. 

Single giant-cell tumors are not uncommon. The literature contains 
reports of several hundred cases. In 1927 Alexander and Crawford^*' 
reported a case of multiple giant-cell tumors and included a summary of 
twenty-four such cases collected from American and foreign literature. 

Giant-cell tumors most often appear at the ends of the long bones, where, 
according to Christensen,^® “there is an epiphyseal disc of maximal growth, 
where the growth period is longest and where the natural growth momentum 
IS greatest.” They also arise in the maxillje (epulis type) and according to 
Ewing^® ver}'^ similar tumors occur in the capsules of joints and along the 
tendon sheaths and bursje. 

In the long bones giant-cell tumors produce reddish, jelly-like masses 
resembling granulation tissue and replacing the cancellous portions of the 
bone. The tumor may expand the shaft of the Ijone with the periosteum 
laying down an advancing shell of new bone. The shell of bone may be- 
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come so thin that it will crackle. The centre resembles splenic tissue except 
it has a firmer opaque cut surface and the central cystic areas are soft and 
infiltrated witl^ blood. The outer bony shell may become thin and allow 
passage of the tumor tissue hut there is seldom any tendency toward 
invasion of soft parts. 

Giant-cell tumors arc characterized by the abundance of large giant cells 
containing many small, sei)arate oval nuclei. The tumors are believed to 
take origin from the fibrous tissue framework of hone, either from the 
periosteum or endosteum. The etiology of this type of tumor is obscure 
but it is quite well established that trauma is the most common cause of single 
lesions. The classification of giant-cell tumor is unsettled ; some claiming 
it is inflammatory, others neoplastic, and still others that it is a mixture 
of the two. Alexander and Crawford^^ state that, 'Tt is generally con- 
sidered as resulting from some chronic irritation, which may follow a 
metabolic disorder.” They further account for the development of the 
condition as follows: “The inflammatory proliferation of tissue is then essen- 
tially a regenerative process which has for its aim the compensation of the 
lesion produced by the cause of inflammation. Under special conditions this 
leads to a h3’perplastic proliferation of connective tissue, frustrates its own 
aim and causes new damage. This is particularly the case when, as a result 
of the inflammation in the organism, there is kept up a permanent condition 
of inflammation. The bone tissue thus replaced by cellular tissue softens 
and produces multiple bone cysts lined with fibrous tissue and filled with 
clear fluid, fibrocystic osteitis, or within the fibrous tissue lining the giant- 
cell tumor develops.” 

Giant-cell tumors grow slowly, do not metastasize, appear trabecuJated by 
X-ray and do not produce cachexia. The tumors may be present an indefinite 
time without giving rise to symptoms and often the occurrence of pathologic 
fractures is the first indication of their presence. 

Diagnosis is based on the history, usually that of trauma; on the char- 
acteristic trabeculations by X-ray: and biopsy with microscopic examination. 

The treatment generall}^ advocated in cases of giant-cell tumor consists 
in thorough curettage with or without the application of pure carbolic acid 
followed by alcohol or with 20 per cent, zinc chloride. If the cavity is 
large it may be Dakinized, but usually simple packing is adequate. X-ra}’^ 
gives excellent results and numerous cures have been reported. Herendeen^'^ 
in January, 1930, reported three cases of giant-cell tumor that had responded 
very well to X-ray therapy. 

Regarding the rarity of tumors of the patella Christensen^® states: “The 
patella seems singularly immune to bone tumors in spite of the fact that it 
is probably subjected to a far greater amount of trauma than any other bone 
in the body. It seems reasonable to assume that the immunity to bone 
tumors which the patella enjoys is probably due to the absence or loss of 
growth restraint, incident to active diaphyseal growth and pressure epiphyses. 
The fact that the patella develops from an endochondral center, that it has 
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a relatively short period of growth, and that it is a sesamoid bone may be of 
importance.” 
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Dr. a. Bruce Gill remarked that out of twenty-seven cases reported 
in the literature this is only the sixth one of a primary growth in the patella. 
The report from the X-ray department suggested that it might be a giant- 
cell tumor, but the speaker could not entirely dismiss the thought that it 
might be a cyst and when he opened the cortex and found a very soft mass, 
which closely resembled an old blood clot, he thought he was dealing with a 
hemorrhagic cyst; free bleeding also suggested that. The mass was so soft 
it was difficult to get out for microscopic examination. 


PHRENIC NERVE EXERESIS FOR LUNG ABSCESS 

Dr. Richard H. Overholt (by invitation) presented a man aged twenty- 
five, who was admitted in the medical service of the Hospital of the Uni- 
versity of Pennsylvania September 14, 1928. He had had a tonsillectom}^ 
under general ansesthesia four weeks previously, which was followed in a 
week’s time by pain in the chest, cough, foul expectoration and fever. He 
bad lost sixteen pounds in weight. There were no other symptoms. 

Physical examination revealed nothing remarkable except an area in the 
right chest in the posterior axillary line over which the breath sounds were 
harsh and occasional rales could be heard. There was a moderate secondary 
ansemia, the hremoglobin being 62 per cent. The leucocyte count was 15,400. 
fihe Wassermann reaction was negative. Acid-fast organisms were not 
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present in the sputum. A rontgenograin of Ihe chest revealed an abscess in 
the lower portion of the right upper lobe, centrall}’- located. Bronchoscopic 
examination showed mucopurulent material coming from the right upper 
main bronchus. A smear and culture of this material showed a mixed group 
of streptococci, staph3dococci and micrococcus catarrhalis but no fusiform 
organisms or spirilla were observed. 

Six bronchoscopic treatments were given over a period of four weeks 
at the end of which time the lesion had progressed in size and had extended 
to the periphery of the lung (Fig. 3). External drainage was recom- 
mended and the patient was transferred October 12, 1930, to the surgical 
service of Dr. George P. IMuller. 

An exeresis of the right jihrenic nerve was done and this followed in 
three days by a first-stage thoracotonw by Dr. Selling Brill. A portion of the 



Fig. 3. — Case J. B. Rontgenogram made six Fig. 4. — Case J. B. Rdntgenogram made 

weeks after onset of symptoms of lung abscess. two weeks after right phrenic nerve evulsion 

Lesion in lower portion of right upper lobe. and one week after first-stage thoracotomy. 

Note sire of lesion and extension to the periphery. Three inches of the seventh and eighth ribs 

over the lesion had been removed and the 

uouiid packed with gauze. Note diminished 
size of right thorax due to elevated posiflon 
of the diaphragm and almost complete disap- 
pearance of the lung abscess. Decision not 
to complete surgical drainage was made at this 
time. 

eighth rib was excised in the posterior axillary line. In the course of the 
procedure the pleura was injured and an accidental pneumothorax resulted. 
The lung was immediately reexpanded by positive pressure anassthesia and 
the rent in the pleura closed. A metal marker and gauze packing were 
placed in the wound. A subsequent rontgenogram showed the marker to be 
slightly below the abscess so that on October 20 (four days later) Doctor 
Muller enlarged the thoracotomy opening, resected the next rib above and 
repacked the wound. Immediately .following these preliminary procedures, 
the patient’s cough and expectoration subsided and the temperature dropped 
to normal. A rdntgenogram of the chest October 27 (fourteen days after 
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phrenic exeresis and seven days after first-stage thoracotomy) showed ari 
almost complete disappearance of the pulmonary lesion (Fig. 4). Because 
of the clinical and rontgenological improvement, the second-stage operation 
was not carried out so that actual surgical drainage of the abscess was not 
done. The patient was discharged two weeks after the last operation with 
a healed thoracic wound. 

The patient was seen in the follow-up clinic oire month later. All 
symptoms and signs of a pulmonary abscess had disappeared. He had been 
able to resume his former work. A rontgenogram gave evidence of slight 
fibrosis at the site of the previous lesion. The diaphragm on the right side 
was elevated and restricted in its movement (Fig. 3). After two years the 
patient was reexamined. There had been no recurrence of the lesion and the 
rontgenogram showed a clear lung field on the right with a persisting 
diaphragmatic elevation. 

The speaker remarked that the points of interest in this case are: (l) 
The rapid disappearance (two weeks’ time) of a large pulmonary abscess 
during the course of surgical treatment without the necessity of actually 
draining the abscess; (2) the probable value of phrenic nerve interruption 
in the treatment of a thin-walled, easily collapsible, pulmonary abscess ; and 
(3) the difficult)^ of evaluating the eflfect of the different surgical pro- 
cedures in this case. The accidental pneumothorax was probably of little 
moment in that the lung was reexpanded at the time and a rontgenogram 
forty-eight hours after operation did not show air in the pleural cavity. The 
removal of two ribs over the site of the abscess may have released the 
parietal pleura sufficiently to aid in the collapse of the walls of the abscess 
cavity which was so close to the periphery. Undoubtedly, most of the 
diminution in thoracic volume which permitted the walls of the abscess to 
collapse and obliterate the cavity was due to diaphragmatic relaxation. Be- 
cause of the rapid disappearance of the pulmonary lesion in this case, the 
question is raised as to whether permanent diaphragmatic paralysis was neces- 
sary. Temporary paralysis by only crushing the nerve might have been 
sufficient. 

ELECTROCAUTERIZATION IN TREATMENT OF HUMAN BITES 

Dr. William Bates read a paper with the above title, for which see 
page 641. 

Dr. Hurley R. Owen said that in his work as a Police Surgeon he had 
had 200 cases of human bites in twenty-tbree years. In sjiite of the fact that 
he has tried every known treatment, he jiersonally feels that he is not getting 
any lietter results now than twenty years ago. This same character of wound 
IS received by more or less peaceful iiolicemen making prisoners. Some years 
ago he reported two chancres developing from wounds of this character. He 
has not been able to get the same results as Doctor Bates with the cautery, but 
pel haps did not try it sufficiently. He has tried everything; one of the main 
things he has had to contend with is internes sewing these wounds up with- 
out drainage. He always opens the wounds widely under gas aincsthesia. 
Exposed metacarpo-phalangeal joints in these cases show rapid destruction 
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of the cartilage, probabl)^ because the impact is one of the cartilage originally 
and because of the poor blood supply. Infection and ankylosis of the 
metacarpo-pbalangeal joint often occur. One case required amputation. 
The speaker asked Doctor Bates bow far he suggested going with the cautery 
when tendons were e.xposed. Doctor Owen is at present treating these 
cases by wide incision under general an;e.slbesia followed by continuous im- 
mersion in warm boric solution. J-Te will be glad to try electrocauterization 
again. 

Dr. John Flick said that be bad been trying to study cases of human 
bites bacteriologically but unless examination is made very promptly and 
very carefully the spirochetes are missed ; they are difficult to culture and 
unless the material removed is e.xamined within a half hour the organisms 
are not found. 

Dr. M. J. H.^rkins remarked that Doctor Bates’ success with cauteriza- 
tion might be due to the fact that tbe severe course of many cases of bites 
is due to invasion 1 )}^ anaerobic bacteria. Many antiseptics have little if 
any value in this type of infection and it may be that tbe severe disinfection 
of tbe cauterization is responsible for tbe cleansing effect. 

Dr. William Bates said that after going over bis findings and various 
reports in tbe literature about tbe types of infection, be decided to wait for 
a few more cases and have them cultured before treating them, but none of 
these showed tbe streptococcus fusiformis. Regarding depth of cauteriza- 
tion, be thought one would be justified in carrying it to tbe point of com- 
plete debridement, even though it was necessaiy to sacrifice a tendon. 

COMPARATIVE STUDIES OF ANTISEPTICS IN EXPERIMENTALLY 
PRODUCED LOCAL INFECTIONS 

Drs. Eli Saleeby and M. J. Harkins, by invitation, read a paper with 
the above title. 

END-RESULTS IN RADICAL OPERATIONS FOR CARCINOMA OF THE 

PERIAMPULLAR REGION 

Dr. George P. Muller, and, by invitation. Dr. Lee Rademaker read 
a paper with the above title, for which see page 755. 


stated meeting held DECEMBER 1 , 1930 
The President, Dr. George P. Muller, in the Chair 
Calahn M. Smyth, Jr., M.D., Recorder 
PERFORATED DIVERTICULITIS OF THE SIGMOID 

Dr. S. Dana Weeder reported the case of a man, age forty-one, who 
was admitted to Chestnut Hill Hospital in the serAUce of Dr. William B. 
Swartley, November 30, 1929. His chief complaint was abdominal pain. 
Seven days prior to admission he Avas seized with a dull pain in the left 
lower abdomen following a meal. The pain was relieved by taking soda, 
but returned tAvo days later and Avas not relieved by taking soda. The pain 
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continued until the day before admission when it became much more severe. 
He had a daily bowel movement until two days before admission, since 
which time he had been constipated and vomited frequently. There was no 
blood noticed at any time in his stools and no histor}^ of previous attacks of 
similar pain or other symptoms referable to the colon. 

When admitted there was some distention of the abdomen with tender- 
ness and some rigidity over the left lower quadrant. No masses could be 
palpated. The peristalsis was greatly diminished. Rectal examination re- 
vealed a tender mass in the left side. The rest of the physical examination 
was essentially negative. The temperature was 99, pulse 100, respirations 
20. The X-ray report on a barium enema was as follows: “There is a 
delay in filling, apparently due to spasm of the colon. Coils of ascending 
colon are bent on themselves whether or not due to adhesions is impossible 
to say.” The blood count showed hsemoglobin of 75 per cent., red blood cells, 
3,800,000, white blood cells 15,000. 

At operation on December i, on opening the peritoneum a brownish fluid 
escaped. Further exploration revealed brownish purulent material with a 
faecal odor in the neighborhood of the sigmoid. Thick creamy pus escaped 
from deep in the pelvis. There were two faecal concretions free in the peri- 
toneal cavity beside a hole in the sigmoid large enough to admit the tip of 
the little finger. The mesentery of the sigmoid was greatly thickened, oede- 
inatous, covered with fibrin and in several places necrotic. The perforation 
was closed and three cigarette drains and a rul)l)er tube inserted. The patient 
died three days later. 

Doctor Weeder reported a second case which also bears out the obser- 
vation that diverticulitis occurs most commonly in middle-aged rather obese 
subjects, a man aged forty, admitted to the Germantown Hospital, Novem- 
ber 29, 1928, in the service of Dr. Edward B. Hodge. His chief complaint 
was pain in the left lower abdomen. The pain began the day before admis- 
sion to the hospital for which he took Epsom salts which purged him freely. 
There was no nausea or vomiting. For some years he had taken milk of 
magnesia for indigestion and constipation. The man did not look acutely 
ill. There was tenderness and slight rigidity in the left lower abdomen, 
the point of greatest tenderness being about an inch and a half from the 
umbilicus on a line drawn from the umbilicus to the anterior superior spine 
of the ilium. Rectal examination revealed a tender mass slightly to the left 
of the mid-line. The examination was otherwise negative except for a S3's- 
tolic murmur heard at the apex of the heart. The temperature was 99.6, 
pulse 100, respiration 24. The white blood cell count was 12,500; blood 
Wassennann, negative. 

At operation November 29, a search was made for Meckel’s diverticulum 
but none was found. The gall-bladder was normal ; no masses were found 
in the liver; the stomach, duodenum and the appendix were normal. A 
mass, hard and indurated, was found in the pelvis which proved to be con- 
tained within the sigmoid. There was considerable oedema of the mesentery 
and epiploic appendages, several of which were attached b}’’ fibrinous exudate 
over the inner aspect of the sigmoid. By separating the peritoneum lateral 
to the sigmoid, with its mass, it was possible to deliver this loop of sigmoid 
through a second incision in the left lower quadrant, the IMikulicz procedure 
having been determined upon. A glass rod was run through the mesentery 
of the loop in order to hold it. The mid-line incision was then closed. 

The second stage was done on December 6, the loop of sigmoid being 
removed by the cauterv. Two daj^s later a clamp was applied to obliterate 
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the spur. The clamp came off on the twelfth clay. As there was not suffi- 
cient spur destroyed the clamp was reapplied and it finally cut through by 
the end of the fourth week and the final stage was done Januar}'’ 3, 1929. 

On Januar}'^ 17, emphysema was noticed extending over the left lower 
abdomen and scrotum, d'here was an elevation of temperature to lor and 
pulse to 100. However, the patient did not ajipcar to he toxic, d'he wound 
was opened down to the aponverosis and a brownish foul-smelling, jjurulent 
material and gas were liberated. In twcnt3'-four hours the emphysema had 
extended to the left ankle; but the temperature had subsided and the pul.se 
fell to 80. By January 31 the emphysema had practically disappeared and 
the wound looked health}’. An anaerobic culture was made to determine 
the presence of Welch’s bacillus which was not found, d’hc culture showed 
bacillus coli communis, a member of the dysenterial grou]) and bacillus 
pyocyaneus. 

The pathological report on the section of sigmoid showed no evidence 
of new growth and the diagnosis was acute j^erforated diverticulitis. The 
])atient was discharged February 2, 1929. 

This patient, since his discharge from the hospital, has been in good 
health, has daily stools with the aid occasionally of mineral oil. There is 
a hernia at the site of the incision in the left lower abdomen. 

The speaker remarked that since 1849 "'hen diverticula of the colon were 
first described by Cruveillier many have written on the subject. Colonic 
diverticula are not uncommon. Inflammatory changes with subsequent com- 
plications occur in about 17 per cent, of the cases of diverticulosis observed 
clinically, and about 14 per cent, observed at necropsy. In a group of 227 
cases malignancy was associated in only 1.8 ])er cent. However, it should 
be emphasized that the surgeon is frequently deceived at the time of opera- 
tion as to the true nature of the lesion and that a certain diagnosis cannot be 
made until the specimen has been examined microscopically. 

Doctor Weeder believes that there is a certain group of cases reported 
as five-year cures of carcinoma of the colon without microscopic A^erification 
that Avere actually diverticulitis. 

Du. Damon B. Pfeiffer recalled a patient in Avhom diverticulitis was 
discovered by X-ray, in Avhich there Avere some pelvic symptoms, and the 
surgeon, in his exploration, finding nothing in the pelvic organs themselves 
to account for this, resected a large portion Avith a disastrous result. The 
sigmoid is not a A^ery good place to resect on account of the blood supply. 
It is not necessary to operate alu'^ays. Even Avhen a mass presents itself 
if it can be controlled, it is part of Avisdom in certain cases to let that mass 
subside. He has seen a very considerable mass, the size of a fist, practically 
disappear on treatment. Of course, in the case of perforation, there is no 
choice but to operate. 

Dr. George P. Muller said that a sigmoid diverticulum may produce a 
rapidly acute peritonitis Avhich may be mistaken easily for appendicitis. The 
speaker thought that most surgeons haA^'e the conception of diA^erticulitis as a 
condition producing a gradual obstruction of the sigmoid, thus resembling- 
carcinoma or a perforating retroperitonitis and forming a suppurative mass 

784 



CARBUNCLE OF THE KIDNEY 


in the groin. He had had three or four of the acute variety, all of which were 
diagnosed as pelvic appendix and in all a normal appendix was found, a 
greatly thickened cfecum felt, and thus the true nature of the infection dis- 
covered. In two of these patients, transitory fistuke occurred. It is difficult 
to know what to do in these cases but probably the best treatment is simply 
to place good drainage. 

TORSION OF THE GREAT OMENTUM 
Dr. John Jeffries (by invitation) read a paper with the above title, for 
which see page 761. 

Dr. William B. Swartlev recalled the case of a woman, over sixty 
years of age, who was received at the Chestnut Hill Hospital with the diag- 
nosis of acute cholecystitis. At the operation the gall-bladder was not found 
to be the cause of the acute condition, although it did contain stones but a 
part of the omentum was found to be firmly adherent to the peritoneum cover- 
ing the abdominal wall just below and lateral to the gall-bladder. This part 
of the omentum after it had been separated from the abdominal wall was 
found to be dark in color and to be the seat of three complete twists at the 
base of the darkened or gangrenous area. This piece of omentum was 
resected; the gall-stones were removed, the gall-bladder drained and the 
patient made an uneventful recovery. 

CARBUNCLE OF THE KIDNIlY 

Dr. Benjamin Lipshutz read a paper with the above title, for which see 
page 766. 

Dr. George M, Laws remarked that his interest in the subject of cortical 
infections of the kidney began with the publication of Dr. George E. Brewer, 
who presented the picture of fulminating infections that often demanded 
immediate life-saving operation. Later, as the condition became better 
known, it was learned that, in some cases, the infection is comparatively mild, 
and it was difficult to determine whether early operation was required. The 
speaker is sure he has seen mild cortical infections clear up entirely rvithout 
operation and he is still sometimes in doubt as to the treatment to be applied. 
It is important to remember that there are two types of kidney infection; 
that the colon bacillus type is manifested by pyelitis or pyelonephritis, and that 
the coccal type causes cortical lesions, including carbuncle, and conijilications 
such as perinephric abscess. 

Doctor Laws studied the available cases of perinephric abscess from the 
standpoint of urinary findings, but as the essayist has said, the findings were 
often meagre and the study was not fruitful until he learned from various 
writers of the value of the stained smear in addition to the urine culture. The 
ordinary culture of the urine does not always give a true bacteriologic report 
because the cocci may not grow, or may be overgrown, by the colon bacilli. 
Dr. George P. Muller remarked that Doctor Lipshutz had omitted to 
mention that condition occasionally called Brewer’s Kidney or acute unilateral 
SO 785 



rillLADlCI.PlIlA ACADK.MV OF SURGERY 


hfeniatogcnous suppurative ne])liritis. Following Jirewer’s pa])er many years 
ago there were a great many reports of similar cases and as the speaker 
remembers the cases in his own experience, they were practically (he same 
except for their acuteness as those described by the essayist. In view of the 
tendency to do conservative j)rocedurcs upon the kidney, it should not he 
difficult to do a ])artial nephrectomy in tlie chronic tyj^e of case mentioned by 
Doctor Lipsluitz instead of complete ncphrectom\'. That this can be done is 
shown by one of the case reports from the literature in which a bilateral con- 
dition was treated by nephrectomy on one side and nephrotomy on the other. 
In such cases Doctor Aluller would suggest that the wound be unsutured 
entirely and the cavity filled with gauze in close contact with the infected 
kidney and perirenal valve. 

Dr. Benjamin Lipsiiutz, in closing, said that he had attempted to pre- 
sent only the chronic group of cases. Brewer directed attention to the acute 
cases in which there is a violent clinical picture with evidence of septicaemia 
and urged immediate surgerjE The infections known as chronic carbuncular 
type persist over a long period of time, lasting not infrequently for months. 
One of the cases presented symptoms for three months. In the acute type 
of case the infection is overwhelming. IMultiple small abscesses may be asso- 
ciated with the carbuncular type. Some of the cases show multiple carbuncles. 
In the early stage the carbuncular type is localized and appears from the mild- 
ness of symptoms, as a different type of infection, from that observed in acute 
diffuse hcematogenous group. He agreed with Doctor Muller that if the case 
is subjected to operation at an early stage, conservative surgery consisting of 
resection of the abscess and packing of the resultant cavity is the desirable 
procedure. The wound cavity should be left open and free drainage estab- 
lished, otherwise a septic wound may be the result. 

c;ecal drainage in acute suppurative appendicitis 

Dr. George M. Dorrance remarked that every surgeon can recall numer- 
ous instances where a patient after an appendicectomy with drainage was 
practically moribund but upon developing a fiecal fistula promptl}'^ began to 
improve. Abdominal distention with its accompanying discomfort is a fre- 
quent and disagreeable complication of suppurative appendiceal cases. These 
facts led him to believe that in selected cases ciecal drainage should be estab- 
lished after the removal of the appendix. 

Regarding indications and contra-indications the essayist said that there is 
a tendency to drain fewer cases of appendicitis and he is in accord with this 
view. The cases, however, in which all surgeons agree on drainage are where 
there is free pus in the abdominal cavity. In his opinion, these should have, 
in addition to the usual drainage of the peritoneal cavity, csecal drainage. In 
cases of localized appendiceal abscess there is a question as to whether or not, 
in addition to the usual drainage, caecal drainage is advisable. In these cases, 
if the appendix has been removed, when the abdomen is opened he employs 
this procedure. Doctor Dorrance’s technic is as follows : 
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After removing the appendix a rubber catheter (Number 20 French) is 
inserted through the appendiceal stump well into the caecum and held with 
a purse-string suture of Number 2 chromic catgut. The caecum is then 
allowed to drop back in place and the usual drains are introduced. When the 
patient is returned to his bed, he is placed in the Fowler position, A small 
amount of fluid may he immediately introduced by the drip method or any 
way one wishes. Every three hours the catheter is sucked out with a syringe 
to remove the fluid intestinal contents, or they are allowed to flow out. The 
catheter is removed, or comes out of its own accord, in from four to eight 
days, depending upon the progress of the case. 

The advantages are that one secures drainage of the czecum which pre- 
vents post-operative distention. It permits removal of a large amount of 
liquid fffical material and permits fluid, salt solution, glucose, etc,, to be intro- 
duced into the colon at a place where absorption can readily occur — an 
improved Murphy method of getting fluid into these patients. In cases where 
nature would cause a fsecal fistula to develop, the surgeon by establishing 
csecal drainage offers a much smaller opening and a stormy convalescence is 
prevented. It is seldom necessary to do a secondary operation to close the 
fistula. Secondary hernia do not seem to be more frequent than in drainage 
cases he has had in the past. 

Dr. I. S. Ravdin said that in 1927 Cl)'de Wilson reported a large number 
of cases treated by this method with a remarkably low mortality. Since then 
he has used it a number of times and it seems to have a very definite field of 
usefulness. He puts the small catheter through the appendiceal stump and 
uses a long linen suture from the base of the appendix and threads a tube over 
that so that when the catheter is removed, if any further drainage does occur, 
there is a ready passage for it. There is no doubt the patient will receive 
and take much larger quantities of fluid by this method than any other. 
1 he speaker does not recall any complications in the cases in which he has used 
this method. 

Dr. Damon B. Pfeiffer said that certainly ciecostomy is unnecessary in 
the average condition of acute appendicitis. The vast majority of these cases 
get well without any sort of drainage. The fact that it permits the adminis- 
tration of large amounts of fluid, in itself, would be no indication in most 
instances. The speaker could think of only one condition in which csecostomy 
would be of any value, and that is in a pelvic collection with partial obstruc- 
tion of the pelvic colon. In that condition it might be very valuable. 

Doctor Dorrance. in closing, said that he had observed no disadvantages 
from the use of this procedure, but has seen many advantages. Fluid can be 
administered directly into that portion of the bowel from which the maximum 
absorption takes place. He is sure that distention is less ; it decompresses the 
colon. He uses salt solution and not glucose. He does not advocate the 
routine employment of crecostomy. but in bad cases with jius in the peritoneal 
cavity he does advocate its use. He has had no complications and can see no 
objections to the method. 
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EXTENSIVE RESECTION OF SMALL INTESTINE 

From a study of the reported cases in which extreme resections of 
intestine have been performed, it is noted that 220 centimetres (six feet, 
seven inches) is the limit which can be removed without serious danger of 
post-operative metabolic disturbances, as indicated by hunger, thirst 
and diarrhoea. 

According to Treves’, experience from 100 autopsies the average 
length of small intestine in the male is 680 centimetres (twenty-two feet, 
six inches) and in the female nearly fifteen centimetres (six inches) more. 
This excess, however, might not be confirmed in a larger series. In the 
male the extremes were 970 centimetres (thirty-one feet, ten inches) and 470 
centimetres (fifteen feet, six inches) while in the female they were S90 
centimetres (twenty-nine feet, four inches) and 570 centimetres (eighteen 
feet, ten inches). If these figures be accepted, the removal of 200 centi- 
metres will average about one-third of the total length and may reach 
near one-half. 

The report of results appears to justify resection up to and beyond the 
usually accepted safety point when necessary as an emergency to save life, 
but probably does not justify it to remove massive malignancy when the 
prognosis is essentially poor. According to Brenizer (May, 1929), there 
have been eighty-three cases of extensive resection of small intestine reported 
with 85.7 per cent, operative recoveries and 65.5 per cent, showed good 
functional results. 

Metabolic studies show the first effects of the operation is an increase in 
excretion of the nitrogenous, fatty and carbohydrate elements of the food. 
However, compensation is usuallj' established. In experimental studies on 
dogs, Flint reports a compensatory hypertrophy of the remaining portion 
involving mainly the mucosa and consisting of an increase both in the 
number and size of the villi, although this has not been found in human 
cases as yet. 

Cathcart suggests that these recoveries may be accounted for by the fact 
that the small intestine rarely functions to the limit of its capacity but pos- 
sesses a great reserve power, which will, under favorable dietary conditions, 
be equal to the larger amount of added work. It is true that there is present 
in every organ of the body reserve tissue which may be called upon for 
functional purposes in an exigency. On the other hand, compensation will 
break down under adverse conditions, such as faulty diet, which could be 
well borne by normal individuals. 

In view of the small number of cases reported and the opportunity of 
observing the following cases over a considerable period of time they are 
considered of sufficient importance to report. 
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Case L— -E. B., white, male, aged twenty-one years, yeoman in Coast Guard, uses 
alcohol in moderation and smokes pipe occasionally; does not use drugs. 

Family history.— Fath&v and mother living and well. Two brothers living and well, 
none dead. Three sisters living and well, none dead. No history of tuberculosis, cancer, 
insanity, heart or kidney trouble in family. 

Previous personal history. — Has not had any tropical service. Believes he has had 
all the ordinary childhood diseases and malaria. His right arm was broken when a 
child. Had gonorrheea one year ago. No operations. Chief complaint. — Pain in 
right side. 

Present history. — States pain came on very suddenly about 9 p. m. May 10, 1929, 
across lower abdomen and gradually localized in right side. Describes pain as sharp, 
and cramp-like in character. Nauseated and vomited several times without relief. 
Bowels not constipated. No increase in urniary frequency or blood in urine. Has never 
had a similar attack. 

Physical examination reveals a fairly well nourished and slightly developed white 
male lying in bed quietly. Weight, 145 pounds; height, five feet, eleven inches; blood- 
pressure, 110/70. Examination negative except for marked tenderness and rigidity in 
right lower quadrant. Rebound tenderness present. Rectum examination negative. 

Laboratory findings. — Urine, trace of albumin, granular casts, numerous pus and 
few blood-cells. Blood count, 30,000 white blood cells with 86 per cent, neutrophiles, 
12 per cent, small mononuclear, and 2 per cent, large mononuclears. Wassermann ; 
negative. Coagulation time, five and one-half minutes. 

Patient was operated on under ethylene anaesthesia and an acute gangrenous appen- 
dix removed. The following day the abdomen was slightly distended but otherwise 
convalescence was uneventful. On the twentieth day he began to have pain in the 
abdomen with nausea and vomiting. Blood chemistry, non-protein nitrogen 42.6 milli- 
grams per 100 cubic centimetres and chlorides 445. Diagnosis of intestinal obstruction 
was made and patient operated under ethylene aiicesthesia relieving numerous adhesions 
and kinking of small bowel, which obliterated the lumen. The patient was in very poor 
condition and the wound had to be closed as quickly as possible. Convalescence from 
this operation was also uneventful and the man rapidly regained strength. On the 
fortieth day following this, however, he had a recurrence of the same symptoms and 
was aga n operated upon under spinal anaesthesia with removal of twelve feet of gan- 
grenous small bowel leaving approximately four inches of ileum and eight feet of 
jejunum. At this time urine was negative, blood showed 4,700,000 red cells, 26,400 
white cells with 83 per cent, neutrophiles and 17 per cent, small mononuclears. Hremo- 
globin 70 per cent, non-protein nitrogen was twenty-four milligrams per 100 cubic 
centimetres blood and chlorides 445. Transfusion of 500 cubic centimetres of wiiole 
blood was given by direct method. 

During convalescence the man complained of occasional attack of diarrhoea which 
was easily controlled. For two months following operation indican was present in urine 
and undigested fat and starch in faeces. 

After convalescence thirty days’ sick leave was granted and on return from this 
patient was discharged ready for dutj'. He complained of no digestive disturbance and 
weighed 140 pounds, undigested fat was still present in freces. 

Six months following operation patient was again seen. He had no complaint and 
was domg Ifis regular duty. He weighed 145 pounds. Examination was negative except 
for potential weakness of abdominal wall in operative scar. Urine was negative for 
indican. F.xces were still positive for undigested fat. This apparently was not affecting 
his nutrition or general health in any way. At this time X-ray showed barium having 
reached splenic fle.xure of the colon in six hours. The small intestine is massed together 
m the pelvis and freely movable. The colon is practically empty after twenty-four hours. 
He was again seen eleven months after operation and appeared in good health. ,-\t 
that time he was doing his duty in the Coast Guard and offered no complaint. 
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Casi: ir.--!*:. \V., colored, male, aged forty-one. Occupation, inercliant seaman. 
Occasional use of alcohol and tobacco. 

Fawily history. — Negative. Previous personal history. — Has not had any tropical 
service. Had measles and mumps when a child, no injuries. Had gonorrhoea a few 
years ago. 

Present history. — States that one week ago he was constipated and took several 
cathartic pills following which he developed pain in lower abdomen, more marked on 
right side. Was not nauseated and did not vomit. When pain persisted he took several 
doses of salts without relief. Does not have increased frequency nor blood in urine. 
Never had similar attack before but has had attacks of indigestion. 

Physical c.vamination. — Well-nourished and developed colored male. Weight, 150 
pounds; height, five feet, seven inches; blood-pressure, 128/74. Examination negative 
except for slight rigidity of right lower quadrant and tenderness on deep palpation. 

Laboratory findiugs. — Urine, negative; white blood count, 9,500; Wassermann reac- 
tion, 4 plus. 

Under ethylene anaisthesia a gangrenous appendix was removed. The appendix 
was retrocecal and the creciuu was so inflamed and brittle that a portion was removed 
to make closure. The patient was having an uneventful convalescence when on the 
tenth day he began to have pain and distension of abdomen with nausea and vomiting. 
At this time blood showed 8,150 white cells with 77 per cent, neutrophiles, 20 per cent, 
small mononuclears, 1 per cent, large mononuclears and 2 per cent, transitionals. Non- 
protein nitrogen was thirty-nine milligrams per too cubic centimetres of blood and 
chloride content 463. There was a palpable mass in the right side of the abdomen. He 
was again operated upon under ethylene amesthesia for intestinal obstruction with 
removal of eight feet of small intestine, ca:cuni. and four inches of ascending colon. 
After a hard convalescence he gradually gained weight and had^none of the complaints 
of hunger, thirst and diarrhoea usually associated with large intestine resection. At 
no time was indican found in the urine. Undigested fat was present in the freces up to 
the time of discharge. 

When discharged barium enema showed the colon filled without difficulty. The 
rectum and sigmoid were slightly dilated and the haustra of the sigmoid were not as 
well defined as they should be. Three months after operation non-protein nitrogen was 
31.8 per cent., blood sugar 86.2 per cent, and chloride content 495. 

It is interesting to note that extensive resection apparently was not having any 
effect on blood chemistry in this case. 

Ten months after operation he was seen. He offered no complaint, except occa- 
sional attack of diarrhoea. He was working as a waiter. He weighed 148 pounds, being 
well-nourished for his height. 

Homer L. Skinner, M.D. 

Savannah, Ga. 

From the Surgical Service of the U. S. Marine 

Hospital of Savannah. 

DIFFERENTIATION OF BRANCHIAL FROM OTHER 
CERVICAL CYSTS BY^ X-RAY EXAMINATION 

Cysts in the neck can usually be recognized as such by the ordinary 
criteria of physical examination. Occasionally, however, they may be con- 
fused with inflammatory conditions, especially tuberculous adenitis, and 
elude identification. Branchial cysts not uncommonly are subject to periodic 
attacks of inflammation which accounts in large measure for the frequency 
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with which they escape detection. With the almost universally practised 
procedure of treating tuberculous adenitis with conservative measures, it is 
important that patients with cysts in the neck be spared the loss of time and 
disappointment afforded by the treatment accorded patients with tuberculous 
adenitis. 

Two patients have come under my observation in which cervical cysts 
passed under the guise of other pathologic lesions over a long period of time. 
One patient was temporized with over a two-year interval under the impres- 
sion that he had tuberculous adenitis or a “cold abscess” from a tuberculous 
spondylitis which gave few physical signs. The other patient had been given 
a diagnosis of tuberculous adenitis and repeated aspirations had been prac- 
tised when the “abscess threatened to break down.” 

When the patients were first seen at the University Hospital, the diag- 
nosis of branchial cyst was entertained because of the location of the swell- 
ing in each instance. A definite diagnosis, however, could not be made by 
the usual criteria of physical examination. Following aspiration through a 
hypodermic needle and the injection of a medium opaque to the X-rays, the 
diagnosis of cyst was easily made in both instances on X-ray examination. 
The needle was left in sitn following the injection and the injected medium 
was re-aspirated after the inspection of the film. 

A much neglected but valuable piece of evidence in the recognition of 
branchial cysts that has been significantly emphasized by Hamilton Bailey^ 
is the presence of cholesterol crystals on microscopic examination of the 
aspirated content. The high lipoid content frequently imparts a shimmer 
or yellowish sheen to the fluid when it is placed in an open basin. Though 
not invariably present, these findings are practically conclusive for the 
existence of a branchial cyst. 

X-ray examination with employment of the method suggested here should 
be of great practical help in all cases of cervical swellings of obscure or 
indeterminate origin. The finding of a sharply circumscribed limitation of 
the opaque injection medium on the X-ray film is pathognomonic of a cyst, 
fn the presence of a tuberculous lymph node that had given rise to suppura- 
tion or "cold abscess” from, a tuberculous spondylitis, the opaque medium 
would be seen to dissect along the natural tissue planes in an irregular fashion. 

Even at operation there may be considerable doubt as to the identity of 
& branchial C3’’st. Before employing the procedure described here I have 
been misled at operation by the presence of considerable lymphoid tissue 
surrounding the cyst and its universal adhesion to surrounding structures. 
”ito believing that I was dealing with a tuberculous lymph node; and in 
c>sts that have been the seat of repeated active inflammation, the information 
obtained by inspection and microscopic examination of the aspirated content 

frequently without special value. A rbntgenogram after the injection of 
opaque medium, however, gives indubitable evidence as to whether or 
cyst is present. 
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Owen H. Wangensteen, M.D. 

Minneapolis, Minn. 


A GUARD FOR THE GIGLI SAW 

A SIMPLE DEVICE TO PREVENT THE GIGLI SAW FROM COMING IN CONTACT 
WITH ANV OF THE TISSUES EXCEPT THE BONE TO BE CUT 

During the amputation of a limb, a great deal of time and effort is con- 
sumed and unnecessary trauma produced in an attempt to retract the skin, 
muscle and fascia as high as possible in order to saw off the bone at the 
desired level. Very often the adjoining tissues are shredded, the retracting 
towels and drapes are torn, and even the hands of the willing assistant are 
caught during the to-and-fro motion of the saw. Particularly is this true 
when dealing with more than one bone such as in an amputation of a leg, 
in sawing off the metacarpal or tarsal bones or in rib resection. The cramped 
condition of the parts hinders retraction and free motion of the saw. It 
was the attempt to deal with such a case that prompted the writer to im- 
provise a simple device to obviate these difficulties. 

Recently the writer did a high amputation of the thigh in a very obese 
woman. This was necessitated because of gangrene extending up to the 
thigh as the result of an embolus complicating cardiac disease. Following 
the amputation, a good deal of sloughing of the soft parts ensued because 
of the poor circulation. The patient, however, survived the operation and 
six weeks later the. wound appeared clean and granulating. As a result of 
the sloughing, there developed a big cone-shaped cavity about three inches 
deep with the bone projecting in its depth for about one inch. (Fig. i-C.) 
It was deemed advisable to remove the projecting portion of the bone to 
expedite healing and avoid a painful stump. 

The writer was in a quandary as to the method of removing the bone 
without causing unnecessary trauma to the soft parts, the projecting bone 
being quite deep in the cavity. Bone cutting forceps would leave ragged 
edges. It was inaccessible to the ordinary saw because of its depth and it 
would necessitate undue trauma, additional incisions and forcible retraction 
of the soft parts in order to gain access to the bone. The Gigli saw was 
deemed most practical. Even this, however, was not feasible for in order 
to be able to work the saw at such a depth, one would have to cut down 
and separate the soft parts to allow for its to-and-fro motion. Whereupon 
an idea occurred to the writer to use a guard for the saw as presented in the 
illustration. 

The idea was to pass the Gigli saw through a hollow metal tube, the 
loop of the saw to pass over the stump of the bone to be removed, in a 
manner similar to the application of the ordinary tonsil snare. The hollow 
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tube would act as a guard, retractor and guide and thus prevent injury to 
the soft parts and enable the saw to be held at any desired level of the bone. 
A search for a hollow tube however, at this time proved unsuccessful. The 
writer then spied a Bell stethoscope which was being used for blood-pressure 
in spinal anesthesia. This appeared to be most ideal for the purpose as it 
fulfilled all the requirements. It has a wide bell-like opening at one etKl and 



I. — Guard for the Gigli ■'.iw Aiiiputatuni at muldit of thigh Hone to he s.i\\id of! 
JMth Gigli saw, using hell of stethoscojic as a guard Note the east with which looj) of saw c.in 
lie placed at aiu Uwcl of the hone with the aid of this guard A Kscision of he.ad of radius 
H. Kesectioii of rih. C — Secondarv reinoi.al of ‘Unnp of fetmir All with aid of gu.ird which 
makes retraction of soft parts iiiiiiecessarj 1) Note dost contact of gn.ird held against lx lu 
"Inch sertes to steads bone during the sawing motion 

two \ branches at the other end through which the Cligli haw could readily 
be threaded and serve the purjiobe alfove dcbcrihed. 

1 he projecting bone wab ihu.b removed in le.s" than a minute with no 
more than twenty motions of the baw. The writer was greatly surprised at 
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the rapidity, case and exactness with which the bone was sawed off with the 
aid of this improvised guard for the Gigli saw. By holding the guard firmly 
against the bone it was steadied and the disconcerting to-and-fro motion of 
the stump ordinarily produced by the pulling of the saw was avoided. By 
referring to the illustration, one can readily see the practicability and useful- 
ness of a hollow metal tube for this purpose. A modification of this guard 
as to shape and size may prove of value, depending upon the location, size 
and thickness of the bone to be dealt with. Naturall)' in sawing off a very 
thick bone, a wider and more flattened tube ma}'' he advantageous, while 
working in a narrow space such as resection of rib or mandible, a smaller 
tube of a somewhat different shape may be useful. The princijfle however, 
is the same in all cases, namely, to utilize a hollow tube for the purpose. 

The tube helps to steady the bone, guide the saw. retract the soft parts 
and guard them from being injured. It thus greatly enhances the usefulness 
of the saw, enables one to sever almost any bone without fear of direct injury 
to surrounding parts, eliminates unnecessary and forcible retraction of the 
adjoining structures with its incident devitalization, and it makes the work 
of the surgeon and his assistants less arduous and more effective. A single 
attempt will readily convince the surgeon of the usefulness and practicability 
of the writer’s guard for the Gigli saw. Sarnoff, M.D. 

Brooklyn, N. Y. 

A METHOD FOR MAKING A SATISFACTORY FISTULA AT ANY 
LEVEL OF THE GASTRO-INTESTINAL TRACT* 

It is well known that it is difficult to maintain in a normal physiologic 
condition animals in which a fistula has been established in any portion 
of the gastro-intestinal tract. The difficulties are mainly those associated 
with loss of the contents of the part of the tract in which the fistula was pro- 
duced, with the resulting decrease in nutrition and possible excoriation 
around the stoma. The seriousness of these complicating factors depends 
on the portion of the digestive tract from which the contents are lost. Con- 
tents lost from the lower portion of the digestive tract, as from the lower 
portion of the ileum and colon, is usually not serious, although decrease in 
weight associated with some injury to the surface of the skin around the 
fistulous opening does occur. However, loss of secretion from the upper 
part of the digestive tract, as the stomach, jejunum, or upper portion of the 
ileum, usually proves rapidly fatal.^’ ® or productive of marked and rapid 
decrease in the nutrition of the animal associated with considerable injury 
to the surface of the skin by the discharged digestive juices. In any event, 
animals from which any considerable amount of gastro-intestinal contents are 
being lost are not altogether suitable subjects for physiologic study. 

In some of our investigations it Avas necessary to obtain specimens of 
the contents of the gastro-intestinal tract at various levels repeatedly over 

•" Submitted for publication December 5, 1930. 
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lished with either end-to-end or side-to-side anastomosis. 'I'he isolated looj) 
is then gently transferred, without stretching its mesentery, to the other 
exposed section of the digestive tract. End-to-side anastomosis is done be- 
tween the distal end of the transposed loop of ileum and the other exposed 
area of the digestive tract at the exact site at which the fistula is desired. 
The free end of the transjiosed loop is then drawn through a stab wound, 
and sutured to the skm (Fig. i). 

This procedure makes it possible to haA’e a fistulous tract lined with 
mucosa from the surface of the body to any ])ortion of the gastro-intestinal 

tract. Since the waves of 
peristalsis in the transposed 
loop pass from the surface 
of the skin to the lumen 
of the tract, leakage does 
not often occur. The pas- 
sage of a suitable catheter 
through the transposed 
loop into the lumen of the 
digestive tract permits both 
the witl'.drawal of speci- 
mens of the gastro-intes- 
tinal contents and the in- 
jection of food and other 
substances. It has been 
found possible to secure 
from sixty to one hundred 
samples of intestinal con- 
tents through such a fistula, 
or to maintain a continuous 
flow by allowing the cathe- 
ter to remain in place dur- 
ing the course of ten hours 
without having any serious 
leakage occur. We have 
found it possible to main- 
tain animals, with fistulas 
at various portions of the 
gastro-intestinal tract, in excellent condition for several years. It is also 
possible to tap the gastro-intestinal tract at two or more points, that is, to 
make a fistula of the stomach and of the duodenum, or any portion of the 
lower part of the intestine (Fig. 2). 

There are a few points in technic that we have found worthy of consider- 
ation. It is essential, as in most gastro-intestinal operations on the dog, to 
be careful to pack off all the sites of operation on the tract before the lumen 
of the intestine is opened and soiling from gastro-intestinal contents is per- 

796 


r 



Fig 2 — Double fistula The lo^Ner opening leads into the 
pjloric region of the stomach and the upper opening leads into 
ihe duodenum Each loop was anastomosed about 2 centimetres 
from the p^lorlC sphincter on its respective sides Hundreds of 
samples of gastric and duodenal contents were secured from 
these fistulas The perfect condition of the mucosa and ad 
jacent skm surface may be noted The®e fistulas have been under 
observation for more than tweiitj months 
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mitted. Care should be taken in the end-to-side anastomosis to make a large 
opening, as the only difficulty so far encountered has been gradual stenosis at 
the site of this anastomosis. We have also found it advantageous to use 
fine catgut for this particular anastomosis. It is obvious that a loop of the 
jejunum or upper portion of the ileum could also be transposed. However, 
the loop from the terminal portion of the ileum suits the ])urpose better. 

Frank C. Mann, i\I.D. and 
Jesse L. Bollman. M.D. 

From the Division of Experimental Surgery and Pathology, The Mayo 
Foundation, Rochester, Minnesota- 
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BOOK REVIEWS 

Operative Gynecology. By Harry S. Crossen, ALD.. and Robert J. 
Crossen. M.D. Fourth edition. 8vo. : cloth; pp. 1054. C. V. Mosby Com- 
pany, St. Louis, 1930. 

This, the fourth edition of Doctors Crossen’s “Oiierative Gynecolog}'" 
shows the usual attention to detail characteristic of the authors — even the 
preface is valuable and instructive. By giving credit where credit is due 
they have really internationalized their book. This is well exemplified in 
the chapter which includes vesico-vaginal fistula;. The work has been ampli- 
fied to twenty-four chapters. The teaching value of the work is greatly en- 
hanced by the profusion of the excellently executed illustrations. It is evi- 
dently the production of men who haA'e thought as they have worked. Their 
consideration of the development of the proper procedure gives an authori- 
tative atmosphere to that which they recommend and practise. Their 
finality and deductions are convincing and their attitude is wholesome. 

The psychological effect upon the reader of their reporting their fatal 
cases is of great value to everyone. Their illustrative cases in the text 
are very instructive. Those of us who have been unfortunate enough to 
injure a ureter during the performance of a hysterectomy have all gone 
through the stage of identification of the ureter by the introduction of ureteral 
catheters pre-operative. 

The authors’ consideration of mooted points throughout the book re- 
lieves the reviewer of any criticisms against their regard for detail. The 
only real criticism is the use of proctoclysis, post-operatively, in cases of 
ectopic gestation. 

In chapter XIV on the external genitals and vagina they have included 
the lymphatics of the vulva, the review of which, including those of the 
whole pelvis, from an anatomical standpoint is of great help not only in 
the consideration of malignancy but also for any infectious process. Re- 
garding malignancy of the external genitals, the Doctors Crossen have pro- 
duced a remarkably clear set of ideas, especially from the standpoint of 
classification. Chapter XV on disturbances of function necessitates being 
familiar with their book on “Diseases of Women.” 

The inclusion of chapters on appendectomy, the intestinal tract and hernia 
show the finished gynseco-abdominal surgeons. The attitude on femoral 
hernia is especially to be recommended. 

Albert ]\I. Judd. 

Piersol’s Human Anatomy. 9th Ed. Revised under supervision of 
G. Carl Huber, M.D., Sc.D. J. B. Lippincott Co. 1930. 

During the last two decades there have appeared numerous articles ex- 
tolling the new “physiological surgery” as opposed to the former “anatomical 
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surgery.” This has led some, particularly those who have been medical 
students during this period, not only to emphasize physiology, which of course 
is highly commendable, but also to belittle the importance of anatomy. Medical 
schools have been forced to shorten the course in anatomy from two years 
to one, principally because of the vast amount of new knowledge to be im- 
parted in all the other departments, rather than because of any lessened 
importance of anatomy itself. Although we feel that, in general, medical 
education has greatly progressed during this period and that students are 
better fitted to handle themselves, still it does seem that the anatomical founda- 
tion is not quite so strong among recent graduates as formerly. This situation 
is particularly evident in surgery ; for although no one will deny the importance 
of physiology, still both physiology and surgery must be based on a funda- 
mental knowledge of anatomy. 

For this reason the appearance of the new ninth edition of Piersol's Human 
Anatomy is of significance, and it is to be hoped that it may stimulate added 
interest in this important subject. From the first edition in 1907 through 
the eighth edition in 1923, Doctor Piersol carried the tremendous load of 
editorship of this huge volume, aided, in the writing of the text, by Drs. 
Thomas Dwight, Carl A. Hamann, J. Playfair kIcMunich, and J. William 
White. The editorial work of this monumental text-book has now been in- 
trusted to Dr. G. Carl Huber, under whose efforts the ninth revision now 
appears. Doctor Huber has been assisted by members of the staff of the 
Department of Anatomy of the University of IMichigan, and, particularly 
in the revision of the “Practical Considerations,” by Dr. Eldridge L. Eliason, 
Professor of Clinical Surgery of the School of Medicine of the University 
of Pennsylvania. 

Descriptive gross anatomy shows but little change between editions, so 
that revision of subject-matter has been confined largely to the sections dealing 
with histogenesis of the lymphatics and primary veins, the peripheral nervous 
system, and the fibre-paths of the central nervous system. The main editorial 
revision has been the more complete introduction into the text of the Basle 
anatomical nomenclature. Fortunately for those who were brought up on the 
less-consistent English terminology both appear throughout. This more com- 
plete use of the Basle system in one of America’s outstanding anatomical 
text-books is evidence of the progress the Basle Congress has made since 1907. 
In the original preface Doctor Piersol said : 

The constant aim of the editor has been to use the simplest anatomical terminology, 
and preference has always been given to Anglicized names, rather than to the more 
formal designations. Although in many cases tlie modifications suggested by the new 
terminology have been followed with advantage, consistent use of the Basle nomenclature 
seems less in accord with the conceded directness of English scientific literature than 
the enthusiastic advocates of such have demonstrated. 

This acceptance today of the international anatomical terminology .seenrs 
but another indication that the world, with communication improving in 
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every way, is becoming more closely knit. The pagination of the eighth edition 
has also been maintained, so that guides and outlines based on the last edition 
may still he used without change. 

The general a])pearance of the new edition is entirely unchanged. 'J'here 
are 2,104 pages, with 1,734 illustrations, 1.522 of which have been selected 
from more than 2,000 original drawings made largely from the dissections 
of Dr. John C. Heisler. Those who are familiar with these fine illustrations 
know that it has been the editor’s aim to present the actual appearance of parts 
rather than to schematize them. 

In this edition most of the line-drawing diagrams of the central and 
sympathetic nervous system tracts have been redrawn, corrected, and extended 
to comply with the te.xtual revision. A new colored plate showing the devel- 
opment of the reticulo-endothelial cell of histocyte, in bone marrow, has 
been inserted to illustrate the new description of “The Development of the 
Corpuscular Elements of the Elood." The mono])hyletic theory, that all the 
blood cells, both red and white, are derived from a common mother cell, is 
very briefly outlined, Marimow’s work being particularly alluded to. 

Unlike descriptive gross anatomy, which is now fairl}- standardized, 
“Practical Suggestions” require constant revision, because of the continuous 
rapid advances in surgery. Doctor Eliason has been responsible for this part 
of the work and has revised, and in places added to the “Suggestions.” It is 
readily understandable that with pagination fixed and sections of space limited 
to former allotments, extensive changes are almost impossible. These “Sug- 
gestions,” however, are very important, probably most so because of the in- 
terest they add to the pabulum which most medical students consider only 
too dry. 

In closing it is entirely unnecessary to add any recommendation of this pre- 
eminent volume to the reader, who already undoubtedly knows it as an old 
friend. Doctor Huber and his staff, however, certainly deserve the thanks of 
the entire profession for the tremendous amount of time and energy required 
in editing this new edition. 

William H. Field 
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THE MATO CLINIC 

Tumors of the carotid body, which are exceedingly rare, may give rise to 
few symptoms and yet demand formidable surgical procedures for their erad- 
ication. Two admirable reviews of the literature recently have appeared : 
one by Bevan and McCarthy, in 1929, reporting a case of their own and 
noting from the literature 133 other cases, and one by Talman, in 1928, noting 
177 cases reported in the literature and adding a case of his own. Adding 
ours to this number, and six other cases, which we have 

found in the literature, not reported by the authors named, brings the total 
to 196 cases. 

Our interest was stimulated to review the cases at the Mayo Clinic by 
the occurrence of a case in which tumor of the carotid body was bilateral 
and in which operation was successfully performed. So far as we have been 
able to ascertain, this is the only case of bilateral tumor of the carotid body 
reported in the literature, in which the tumors appeared simultaneously, 
although Lund^” mentioned a case in which a second tumor appeared in the 
opposite side of the neck twenty-nine years after removal of the first one. 

The first anatomic description of this body was made by Von Halier’- in 
I743 j under the name “ganglion minutum,” and in 1797, Andersch described 
it as occurring at the bifurcation of the common carotid artery, terming it 
ganglion intercaroticum.” Luschka’^ added a description of the microscopic 
structure in 1862. The first description of a tumor of the carotid body in 
the American literature was that of Scudder,” in 1903. In 1906, Keen and 
Funke contributed a complete survey of the literature. Among the earlier 
cases reported were those of Da Costa® and Cathcart.® In 1881, Stieda® 
described the carotid body as a triangular collection of cells, connected by 
means of fine, fibrous strands with the oral epithelium on one end and witli 
the thymus on the other. Embryologically, it is supposed to be derived from 
tlie epithelium of the pharynx, from the walls of the blood-vessels, from 
nerve tissue, or from the sympathetic ganglion cells of the carotid plexus. 
Physiologicall)!, little is known of it. Indeed, it is not known whether it 
should be classified as fulfilling the function of an endocrine bodt' or just 

* Read before tlic Southern Surgical Association, December 9, 1930. 
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what function it exerts. In 36-millimelre embryos, this collection of cells is 
round and is no longer connected with the aforementioned structures ; never- 
theless Stieda maintained that the carotid body arises from them. In the 
sheep embr3^os, 10 to ii millimetres in length, the body first appears as a 
thickening from the posterior portion of the horizontal branch of the 
branchial cleft, which is opposite the portion of the cleft from which the 
thymus develops. 

The view that this body is of epithelial origin \ras supported by Rabl,''^ 
whereas Bonn® was inclined to believe that the structure develops in the 
accessory thyroid gland. Fischels® maintained that the emhryologic origin 
of the carotid body is from the tissues lying between the approximately 
ectodermal and entodermal layers, den}dng, thus, its development from 
epithelial tissue. Katschenko® was the initial advocate of the view that the 
adventitia of the internal carotid artery near the bifurcation of the common 
carotid is the origin of the gland. This thesis is somewhat supported by the 
views of Arnold® and Waldeyer, and others. The first appearance of the 
structure in embryos 14 millimetres or more in length is of an ellipsoidal body 
composed of loosely woven, richly cellular connective tissue, and Paltauf® 
agreed with Katschenko that the anlage is connective tissue rather than 
epithelial tissue. KohiT maintained that the body is distinctly neurogenic 
and that it develops from the embr)'ologic ganglion cells of the intercarotid 
plexus, a view in which he supported the hypothesis of Luschka.^ Marchand® 
also observed that in embryos of four months the body was surrounded by 
loosely woven connective tissue in which were many blood-vessels and nerves. 

Anatomically, the glomus caroticum, or the ganglion intercaroticum, is an 
ovoid body, approximately 5 millimetres long, 3 millimetres wide, and 1.5 
millimetres thick. Its customary situation is the median and deep aspects 
of the upper end of the common carotid artery at its bifurcation into the 
internal and external trunks. Occasionally, it is found distinctly on the 
posterior side of the bifurcation. It is a firm body, of grayish or brownish 
color, with a distinctly fibrous capsule, and contains a hilum at which its ar- 
terial blood supply enters. Capsular prolongations into the body itself divide 
it somewhat indistinctly into lobules, which, in turn, are further subdivided 
by delicate strands and capillaries, forming alveolar spaces which contain 
the cellular elements. The capillaries have been described by some as almost 
sinusoidal ; they are of large diameter, but thin-walled. There is, with in- 
creasing age, a piling-up of connective tissue and an increase in the number 
of blood-vessels, at the expense of the epithelial elements. Finally, as the 
person grows into adult life, the carotid body undergoes changes which even- 
tually make it recognizable as a distinct anatomic structure. The char- 
acteristic cellular elements which distinguish it are the polygonal cells. Their 
protoplasm is finely granular, and the nucleus, which is ovoidal and compara- 
tively large, contains a small amount of chromatin. Some cells which are 
found in the stroma and the lobules stain brown when treated with chromic 
acid. To these chromaffin cells Mulor® attributed an important functional 
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significance, calling attention to the fact that similar cellular elements are 
observed in the suprarenal glands, coccygeal body, the hypophysis cerebri and 
the abdominal sympathetic ganglia.”- Marchand ® postulated that although 
the structure of the gland is difficult to determine, it is composed of two 
essential elements : Blood-vessels and cells. In the lobules the branches form 
capillaries, producing a pattern which conforms to the structure of the gland, 
as described by Arnold,® who mentioned that the essential part of the carotid 
body consists of the glomeruli which are formed by the capillar}'^ network. 
The polyhedral or ovoidal cells are intimately related to the blood-vessels, 
so much so, in fact, that Marchand was strongly inclined to regard them as 
derivatives of the capillaries. 

When tumors affect this body, they become lobulated or globular and 
sometimes take on the appearance of a small kidney when they grow to 
sizable proportions. If they remain globular, they may push up into the 
notch of the carotid vessels, increasing the angle, and finally may advance 
forward to lie on the vessel. The consistence is increased and the mass is 
firm, usually, although occasionally it may be brain-like to the touch. The 
tumors are always encapsulated and resemble somewhat, when removed, fcetal 
adenomas or tumors of the parathyroid gland, although blood-vessels are a 
conspicuous element in their make-up and are observed in all parts of the 
capsule abundantly. 

Pathology. — Pathologically, these tumors are often designated by such 
names as “adenoma,” “endothelioma,” “perithelioma,” “paraganglioma,” 
“neuroblastoma,” “sarcoma,” and simply “carotid body tumors.” The last 
term seems a sensible one until pathologists are able to agree on a better 
term. Paltauf® suggested “perithelioma” as the most common pathologic 
type among these tumors on account of their origin. The tumor cells con- 
tained in the alveoli are without definite arrangement and sometimes are 
positively malignant, infiltrating the walls of the vessels and the surrounding 
tissues, and yet slow-growing and almost invariably without a tendency to 
metastasize. However, in Gilford and Davis’ case, metastasis was into the 
hver, but these authors questioned the validity of the diagnosis and noted 
another patient of Moenchenberg, who died of papillary adenosarcoma of the 
ovary after removal of the carotid body. Two of the patients in the group 
reported from The Ma)m Clinic returned with possible metastasis to the 
brain; one patient had symptoms of a brain tumor and the other of epilepsy, 
but these conditions were not verified by necropsy. Lund mentioned one 
case in which metastasis to the liver was found at necropsy. \\^ith the excep- 
tion of these cases, distant metastasis has not been noted, although occasional 
observers have reported cases which involved the regional lymphatic struc- 
tures. Bevan and McCarthy noted that in 17 per cent, of the whole group, 
definite malignancy had occurred in the tumors of the carotid body, and that 
nearly 9 per cent, of the patients had definite recurrences. ^Malignancy, how- 
o^Cl. is uncommon. The recent articles in the literature, which have been 
icMcwed thoroughly, agree that about 80 per cent, of tumors of these bodies 
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are benign and that about 20 per cent, are malignant. Careful analy.sis of all 
reported cases, as our experience in the clinic has verified, will indicate that 
many tumors, called tumors of the carotid body, arc, in reality, not carotid 
tumors at all, but belong to some other group of malignant growths of the 
neck. 

The general structure of the tumors of the carotid body described is 
nearly always the same. The epithelial cells are packed in an endothelial- 
lined alveolus, the size of which varies in different tumors. In our case of 
bilateral tumor, one growth was composed very strikingly of this alveolar 
arrangement, whereas, on the opposite side, it was almost absent. The first 
tumor looked like an adenoma or like h)'pcrplasia of the bod)', whereas the 
other tumor had somewhat the character of a neurofibroma. 

The characteristic structure of a tumor of the carotid body is that of an 
alveolar perithelioma, with its whorls or ccU-hallcu. The cells are polyhedral 
and granular, and are arranged in com])act groups, with or without lumens 
surrounded by endothelium. Some tumors are vascular, due to the numerous 
large vessels and blood spaces, lined by prominent endothelial cells, which 
sometimes protrude into the lumens in masses. The amount of stroma varies; 
in some it is scant and in others it is dense. 

Because of lack of definite knowledge as to the character of these tumors, 
we have classified our cases as examples of benign and malignant tumors 
of the carotid body. We have considered as malignant those in which there 
was much variation in size of the cells: Large, single, or multiple hyper- 
chromatic nucleoli ; the presence of mitosis, and invasion of the tumor itself 
into its capsule.^'^ 

Symptoms . — The paucity of symptoms in the early stages of tumor of the 
carotid body is characteristic. Usually the patient notes a lump in the neck 
which is symptomless and scant attention is paid to it. The mass is movable, 
frequently, and varies in size from a small tumor which is freely palpable, 
to one like that which appeared in our case in which the mass was bilateral 
and about 7 centimetres in diameter. As the mass enlarges, usually pulsation 
is observed through it because of its attachment to the blood-vessels, and this 
false symptom makes its distinction from an aneurism of the carotid artery, 
or of one of its branches, essential. The type of pulsation noted, because of 
the close association of the tumor with the free carotid A'essels, is an inter- 
esting phenomenon. Almost always this pulsation is present but it lacks 
the expansile quality of an aneurism, and although there is no pathognomonic 
symptom, this pulsation is typical. Rarely are there associated symptoms, 
such as the thrill and bruit which are produced by aneurismal masses. The 
mass may be grasped and moved from side to side, and the skin is not 
attached over it. Differential diagnosis usually is difficult and frequently is 
not made correctly. Aneurism of the carotid vessels probably is the first 
thought presenting itself, but some type of lymphoma, lymphosarcoma or 
tuberculous invasion of the lymph nodes of the neck must be eliminated. 
Lesions of the thyroid gland, and branchial cleft cysts likewise have to be 
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considered, but most often the tumor can be distinguished from these. In 
the early stages the tumor is mobile and remains so until it becomes attached 
to the surrounding tissues, when symptoms of pressure occur. Pain is con- 
spicuous by its absence, and is rarely noted, and tenderness to palpation is not 
observed. Vagal pressure, causing fainting spells, is not uncommon and in 
three cases which were reported the Stokes-Adams’ syndrome was present. 
Interference with the recurrent laryngeal nerve causes, in a great many 
instances, hoarseness and other changes in the voice, dysphasia, dyspnoea, 
and so forth. The astonishing length of time over which some of the tumors 
persisted, rvhich were found later to be tumors of the carotid body, indicates 
the proneness of these tumors to be benign rather than malignant. In 
some of the cases, the condition had persisted for as long as thirty-five years 
or more. 

Among our twelve patients there were seven women (58.3 per cent.), 
and five men (41.6 per cent.). The ages ranged from twenty-three to sixty- 
eight years. Usually the tumors occur in middle life, in the third or fourth 
decade, although this is by no means uniform and many patients are younger. 
The youngest patient, according to Bevan and McCarthy, was aged seven 
years. We have not been able to obtain the report of this particular case but 
Sinyshin reported the age of one patient as nine years. 

The diagnosis is rarely made pre-operatively. Only when the tumor is 
uncovered and microscopic examination confirms the suspicion that there is a 
tumor at the bifurcation of the carotid artery is this rare entity identified. 

The magnitude of the surgical procedure for removal of tumors of the 
carotid body is influenced, in the main, by the necessity of ligation of one, 
two or three carotid vessels. The densely adherent tumor, which affixes itself 
in the carotid notch in such a manner as to make its dissection impossible 
without removal of some of the carotid vessels, is removed with difficulty 
and danger in proportion to the patient’s age and the necessity of sacrificing 
not only the carotid vessels but adjacent structures, such as the cervical 
lymphatic apparatus, or the vagus nerve. The latter may be resected with- 
out much additional risk, but increase in the difficulty may be sufficient to 
increase the mortality. Ligation of the common carotid arter}'^ in adults, 
particularly those who are in the latter half of middle age and beyond, is 
an extremely serious procedure, which carries with it a high rate of mortality, 
well recognized by all surgeons, ranging from 30 to 65 per cent. In our 
senes of cases it was necessary to ligate the common carotid artery in three, 
and all of these patients succumbed in the first forty-eight hours. The ex- 
ternal carotid artery of other persons was ligated twice but without undesir- 
able sequelae or fatality. The tumor was excised in all of the cases. Of the 
nine i)atients who survived tlie operation, seven are living and well. In eleven 
of our cases, five tumors were found to be malignant and six lienign at the 
time of operation. In the case in which the tumors were bilateral that of the 
left side ^Yas found to be malignant and that of the right, benign, making a 
total of six malignant and seven benign tumors of the carotid body. 
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ABSTRACTS Of THi: TWCIA'i; CASKS OBSKUVKD AT THK MAVO CUNIC 

Cask I. — A woman, aged tliirty-four years, had noted enlargement of the thyroid 
gland for fifteen years. Tliere had been no noticeable increase in size in the six years 
previous to her admission. Operation was performed April 5, 1913, and revealed multiple 
thyroid adenomas and also a mass, which was adherent to surrounding structures, 
lying high in the neck, toward the angle of the jaw. The pathologic diagnosis was 
malignant tumor of the right carotid body, measuring 7 centimetres, 5 centimetres, and 
4 centimetres in various diameters, associated with multiple adenomas of tlie thyroid 
gland. Tlie patient died in August, 1913, in a condition of paralysis. In this tumor 
there were masses of epithelioid cells lying in an endothelial stroma. Many mitotic 
figures were present. 

Cask II. — A woman, aged fiftj’-threc j'cars, had had a lump in her neck for six 
years. It had increased slowly in size and had produced local symptoms of pressure. 
The clinical diagnosis was probable cyst. Oi>eration was performed Januarj' 19, 1915. 
The pathologic diagnosis was benign tumor of the right carotid body, measuring 6 centi- 
metres, 2 centimetres, and 2 centimetres in various diameters. The patient died January 
23, 1915, of thrombosis of the middle cerebral artery. The tumor consisted of numerous, 
small, whorl-like masses of epithelioid cells lying in endothelial-lined spaces. The stroma 
was rather heavy, consisting of fibrous hyaline tissue. 

Case III. — A man, aged twenty-si.x years, first noticed a lump seven j-ears previous 
to his admission ; it grew slowly and then decreased in size three years later with 
massage. The clinical diagnosis was lymphocele (70 per cent.) and carotid body tumor 
(30 per cent.). Operation was performed March 17, 1915. The pathologic diagnosis 
was malignant tumor of the left carotid body. The patient returned in 1925 with 
epilepsy, which had been present for the previous four months. A gangrenous appendix 
and the tonsils were removed in 1925. The tumor was composed of groups of epithelioid 
cells lying in endothelial-lined spaces, and also large, whorl-like bodies. In certain 
regions there was a papillary appearance, with larger, deeply-staining cells in dense, 
fibrous connective tissue, and with some invasion of the capsule of the tumor. 

Case IV. — A woman, aged forty-fi-ve years, first noticed an enlarged gland in the 
right side of the neck in 1913. At that time she had earache and pain through the face. 
She had had influenza in 1918, with pain in the cheek bones, over the eyes, and in front 
of the ears. Following this, jaundice, with pain over the liver, appeared. A painless 
lump appeared under the right jaw and gradually enlarged. In the six months previous 
to her admission at the clinic she had lost fifteen pounds in weight. The clinical diagnosis 
was post-influenzal tuberculosis. Operation was performed February 12, 1919. The 
pathologic diagnosis was as follows : Tumor from bifurcation of carotid artery, malignant 
tumor of the carotid body; cellular tumor with tendency to form ::cll-baUcii but little 
true formation of them; cells varying in size, with many containing prominent, deeply- 
staining nuclei, and some cells with multiple nuclei. By September, 1919, recurrence 
had not taken place. 

Case V. — A woman, aged fifty-two years, had a lump on the left side of the neck, 
about 2.5 centimetres in diameter and of unknown duration. She also had a branched 
renal stone. Operation was performed August 20, 1919. The pathologic diagnosis was 
benign tumor of the carotid body, 3 centimetres, 2.5 centimetres, and 5 centimetres in 
various diameters. The patient died on the day following operation from haemorrhage. 
The tumor was composed of many small, whorl-like masses of epithelioid cells. Scattered 
in the stroma were a few of these cells. 

Case VI. — A man, aged sixty-eight years, had had a tumor of the right side of the 
neck for eight years previous to his registration at the clinic. He remembered having 
a small kernel at the angle of the jaw thirty-two years previously. It had not enlarged 
until he had the “grippe.” The clinical diagnosis was tumor of the carotid body or 
mixed tumor of the salivary gland. Operation was performed September 20, 1920. 
The pathologic diagnosis was benign tumor of the carotid body, 7 centimetres, 6 centi- 
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metres, and 4 centimetres in various diameters. The patient died five days following 
operation, of bilateral bronchial pneumonia and softening of the brain. The tumor con- 
sisted of epithelioid masses arranged in radial fashion and also in the characteristic 
whorls. There were many cells of variable size and deeply-staining nucleoli. 

Case VII. — A woman, aged thirty-five years, had had a growth, about 2.5 centi- 
metres in diameter, at the right angle of the jaw for one j'ear. It did not increase in 
size and there were no symptoms. Operation was performed August 15, 1921. The 
pathologic diagnosis was malignant tumor of the carotid body, composed of a large 
number of masses and whorls of epithelioid cells, with a tendency to invade the capsule. 
The patient returned in August, 1930, complaining of dizziness, headache, black spots 
before the eyes, and stiffness of the muscles of the neck. She had had a lump in the 
right thigh for one month which proved to be a fibrosarcoma. 



Fig. I. — ^Bilateral tumors of the carotid body. 


Case VIII.~A man, aged thirty-eight years, first noticed a small lump on tiie riglit 
side of the neck two and a half years previous to his registration at the clinic. It in- 
creased in size. Tonsillectomy was performed. Some aching and soreness occurred. 
The clinical diagnosis was branchial cyst or tuberculous glands. Oi>cration was per- 
formed March 21, 1923. The pathologic diagnosis was benign tumor of the carotid 
body 6 centimetres, 4 centimetres, and 3 centimetres in various diameters. The tumor 
consisted of rather heavy fibrous, hyaline tissue, containing a few collections of epithelioid 
cells lying in endothelial-lined spaces, and it contained many of the characteristic, whorl- 
like masses. 

Case IX. — A woman, aged thirty-six years, first noticed an “enlarged gland" on 
the right side of the neck in 1922. Following tonsillectomy it disappeared for six 
months. Three months later the lump again appeared. The clinical tliagnosis was 
branchial cyst or tuberculous glands. Operation was performed July 29. 1924. 'I'he 
pathologic diagnosis was benign tumor of the carotid body 4.5 ceiuimetres, 3 centimetres, 
and 2.5 centimetres in various diameters. The tumor consisted of large masses of 
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epithelioid cells arranged in radial fashion, without any definite whorls, producing the 
appearance in cross section of a papillary tumor of the urinary bladder. 

Case X . — A man, aged thirty-seven years, had a tumor of the left side of the neck 
of four years’ duration. Just previous to his registration at the clinic, it had increased in 
size more rapidly than formerly. He refused treatment, but returned five years later, 
at which time the tumor had increased considerably in size, and had encroached on the 
pharynx and hypopharynx. Operation was performed March 27, 1925. The pathologic 
diagnosis was malignant tumor of the carotid body, 6 centimetres, 5 centimetres, and 3 
centimetres in various diameters. By 1927 there was no recurrence. The tumor was 
composed of groups and of many whorl-like masses of epithelioid cells lying in endothe- 
lial-lined spaces. Scattered in the stroma were epithelioid cells of various sizes. An 
occasional mitotic figure was present and there was a tendency of the tumor to invade 
the capsule. 

Case XL — A woman, aged forty-nine j-ears, had a mass in the left side of the neck, 
attached to underlying structures and not producing symptoms. She had a stone in 
the ureter. The clinical diagnosis was branchial cyst. Operation was performed Decem- 
ber 3, 1926. The pathologic diagnosis was benign tumor of the carotid body, 4.5 centi- 



Fig. 2. — ^Tumor of carotid body, Fig. 3. — Tumor of the carotid body, left side, 7 centi- 

right side, s centimetres, 4.5 centi- metres, 6 centimetres, and 6 centimetres, in various diam- 
metres, and 3 centimetres in various eters. The weight was 85 grams. The tumor was 
diameters. The weight was 35 grams, encapsulated, grayish-brown, spongy, and cedematous, with 
The tumor was oval, encapsulated, semi- cystic, haimorrliagic portions. The centre was firmer, and 
solid, and reddish-gray. yellowish-brown. 


metres long and 2 centimetres wide. The tumor was composed of solid masses of 
epithelioid cells and whorl-like structures of similar cells lying in endothelial-lined spaces, 
clothed in a fibrous capsule. 

Case XII. — A man, aged forty-nine years, registered at the Mayo Clinic in June, 
1929. He came because of swelling on both sides of the neck (Fig. i) which he first 
had noticed as nodules about i centimetre in diameter, ten years previously. He had 
had an attack of parotitis seven years previously which had lasted three days. Both 
nodules increased in size slowly until, at the time of removal, they appeared as rather 
soft tumors, about 4 to 7 centimetres in diameter, the larger of which was on the left 
side. The tumor removed from the right side (Fig. 2) measured 5 centimetres, 4.5 
centimetres, and 3 centimetres in various diameters, and weighed 33 grams. It was 
oval, encapsulated, semisolid, and of a reddish-gray color. On section it was semi- 
solid, homogeneous, dark reddish-brown, and had the appearance of an undifferentiated 
fcetal adenoma of the thyroid gland. The tumor removed from the left side (Fig. 3) 
measured 7 centimetres, 6 centimetres, and 6 centimetres in various diameters and 
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weighed 85 grams. It was oval, encapsulated, and on section it was grayish-brown, 
spongy, and oedematoiis, with cystic hasmorrhagic portions, varying in size. In the. 
centre, it was firmer, and the color was yellowish-brown. 

Microscopically, the tumors were composed of blood spaces, varying in size, and 



Fio. 4. — Microscopic picture of tumor from the right side. Diffuse 
epithelioid cells lay intermingled in the endothelial connective tissue; also, 
there were many larger, irregular spaces. 


alveoli lined by endothelium containing large, polyhedral cells with large, oval nuclei, 
with deeply staining, coarse and fine granular protoplasm. In the unfixed tissue, stained 
by polychrome methylene blue, these cells closely resembled those present in adenomas 



Fig. s. — Microscopic structure of most tumors Fig. 6. — ;High-power magnification of cells 

% body. The characteristic perithelial or composing epithelial element or tumors of the 

whorl formations in the tumor of the left side. carotid body. Rather dark, granular protoplasm 

is present (xpoo). 

of the parathyroid gland. However, the histologic design distinguished this tumor from 
other similar tumors. Many of the alveoli were reinforced by connective fibrous tissue. 

The cells which composed the tumor on the right side (Fig. 4) lay in a rather 
diffuse, fibrous, endothelial stroma and also in whorl formation. In this tumor there 
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was very little of the alveolar structure so characteristic of tumors of the carotid body, 
whereas, on the left side (Fig. 5), the predominant feature was the alveolar arrange- 
ment. The cells varied in size and had poorly defined outlines. In some there was a 
suggestion of a spinous process, giving the appearance of a nerve cell. The nuclei were 
oval or round, varying in size ; some were very large. The nucleoplasm was finely and 
coarsely granular, and stained from a pale pink to a deep purple. Occasionally there 
was seen a deeply-staining, prominent nucleolus and a mitotic figure (Fig. 6 ). Fresh 
sections, stained with polychrome methylene blue, and fi.xed sections stained with 
hffimatoxylin and eosin were studied. Special staining was not done; therefore, the 
presence or absence of chromaffin cells was not determined. 
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SURGERY OF THE PHRENIC NERVE IN TREATMEN T 
OF INTRACTABLE HICCUP 

By Carnes Weeks, M.D, 

OF New Yoke, N. Y. 

FROM THE FIRST SBROICAI- DIVISION OP BELLEVUE HOSPITAL 

One of the most distressing post-operative complications in abdominal 
surgery is intractable hiccup. It may be mild, yielding to the simpler forms 
of treatment, or it may be extremely severe with interference of respira- 
tion and deglutition. There is no doubt that in the severe form the patient 
can and will gradually go down bill and die from exhaustion. 

It is the purpose of this paper to describe the course of a case of 
intractable hiccup appearing in a patient who had been operated on for a 
perforated duodenal ulcer. The usual medical treatment for hiccup having 
failed over a period of eleven days, the phrenic nerve was crushed with 
permanent relief of the condition. Only temporary relief was previously 
obtained with novocaine block and traction. 

Case I. — The patient, forty-one years of age, a male telephone operator, was 
admitted to Bellevue Hospital with a diagnosis of perforated duodenal ulcer. He was 
operated on within a few hours and the perforation closed. He ran a post-operative 
temperature of 102° to 103° F. for five weeks. The origin of this fever could not be 
determined. Thirty-nine days post-operative he developed signs of a right lower lobe 
pneumonia which were confirmed by X-ray. 

At this time the patient complained of severe hiccup. This complication continued 
without intermission both day and night for eleven days. All the usual remedies were 
tried without the slightest success; ether injections, inhalation of carbon dioxide, 
tracheal compression, digital compression of the phrenics, and injections of large doses 
of morphine and hyoscine. 

The patient was gradually going down hill from exhaustion. He was C3'anotic, his 
pulse was weak and rapid. There was considerable difficulty in swallowing and moder- 
ate dyspncea. The cause of the hiccup was thought to be a diaphragmatic pleurisy of 
the right side, causing reflex stimulation of the right phrenic nerve. Therefore, under 
a local anaesthetic, the right phrenic nerve was exposed and isolated in its course on 
the scalenus anterior. The rate of hiccup at the beginning of the operation was 
twenty-two times per minute. Two cubic centimetres of i per cent, novocaine were 
injected into the nerve. The hiccup stopped immediately for the first time in eleven 
days with great relief to the patient. 

As it was thought that the novocaine block would merely afford temporary relief, 
a stout silk ligature was passed about the nerve, the ends brought out of the wound and 
attached with adhesive tape to the skin. The wound was then closed. Eight hours 
later the hiccup recommenced, the effect of the novocaine having apparently worn off. 
The rate of hiccup now was sixteen times per minute. 

Traction was then exerted on the nerve by means ot the silk ligature and immedi- 
ately the hiccup stopped. During the night, for a period of eight hours, traction was 
used three times due to return of the hiccup. Relief from this method lasted about 
two hours. 
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As neither anresthetization nor traction gave permanent relief, the nerve was pulled 
into the reopened wound and crushed with a stout clamp. Following this procedure 
there was complete and permanent relief of the hiccup. Fluoroscopy at this time showed 
an immobile right diaphragm. 

The further course of the patient displayed a continued temperature. X-ray exam- 
inations made during the next few weeks showed a spread of his pulmonary lesion 
characteristic of tuberculosis. His sputum became positive for tubercle bacilli. He 
ran a downward course and died three months post-operative, of his tuberculosis. 

The experimental evidence obtained in this case as to the blocking of 
nerve impulses through the phrenic nerve is worthy of emphasis. Two 
cubic centimetres of i per cent, novocaine controlled spasm of the right 
side of the diaphragm for about eight hours. The same result for two 
hours was obtained by moderate traction of tbe nerve. 

Hiccup is an extremel}'^ complicated meebanism that is far from being 
fully understood. The characteristic sound of hiccup is produced by a 
spasm of the diaphragm causing a sudden inspiratory movement with closure 
of the glottis. Apparently in the milder forms of hiccup the diaphragm is 
the chief respiratory muscle involved. Plowever, in the more severe forms 
some or all of the accessory muscles of respiration may be involved. 

These groups of muscles apparently have a common centre of control : 
the respiratory centre in the medulla. This centre is subject to numerous 
reflex stimuli. It may respond to stimuli from the mouth, pharynx, larynx, 
lung, skin, gastro-intestinal tract and diaphragm. It is undoubtedly acted 
upon by certain toxic products in the blood as in the hiccup of urjemia 
from chronic nephritis. 

It seems probable in the case just reported that the diaphragmatic 
pleurisy caused a reflex stimulus of the phrenic nerve on that side. That 
the phrenic nerves contain sensory fibres we know because of the pain 
experienced by the patient during phrenic resection. 

In every case of hiccup in which there is spasm of the diaphragm, it 
seems logical to believe that this spasm can be relieved by interrupting the 
course of nerve impulses through the phrenic nerves. Plowever, when the 
hiccup includes the other muscles of respiration, which are numerous, then 
crushing or avulsion of one or both phrenics may not give complete relief. 

Case II . — Bilateral Phrenic Avulsion. Woman aged thirty-five, a singer bj’- pro- 
fession. Admitted to the French Hospital January i6, 1931, service of Dr. H. C. Falk. 
Complaining of persistent hiccup of five years’ duration. The only occasions during 
this period when there was cessation of the hiccup were during sleep. 

The patient gave a history of an attack of grippe five and one half years before, 
which lasted some few months and was followed by typhoid fever. Soon after this 
the patient underwent a severe mental shock. The hiccup apparently started in the 
train of these events. 

The woman is in apparently excellent health, but extremely neurotic. The hiccup 
occurs about 5 to 10 times per minute with severe attacks in which the rate rises to 140 
times per minute. On fluoroscopy both sides of the diaphragm appear to be involved. 

The etiology is extremely difficult to determine. Whether we are dealing with a 
post-encephalitic hiccup or one of an hysterical nature, it is impossible to say. This 
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patient had undergone for five years all the usual procedures for the relief of hiccup, 
with no results. On this admission avertin anaesthesia had to be given on nine different 
occasions to allow the patient some rest. As a last resort bilateral phrenic avulsion 
was done February ii, 1931, under local anaesthesia. 

The patient hiccupped for about one hour the evening of the operation day; twelve 
times the second post-operative da}', and since then has been entirely free from 
this complaint. 

Phrenicotoiny is an operative procedure attended with but little risk 
and certainly seems justifiable in those cases of severe hiccup in which the 
patient’s life is endangered. This operation is today frequently performed 
in the treatment of chronic pulmonary tuberculosis. In the treatment of 
hiccup it becomes an emergency measure. 

The relation of the phrenic nerve to hiccup was recognized at least as 
early as 1833 ^7 Doctor Shortt^ of Edinburgh who recommended blistering 
the surface of the neck over the origin and course of the phrenic nerves for 
intractable hiccup. He reported several successful cases treated in 
this manner. 

Digital compression of the cervical portion of the phrenic is a common 
method of controlling hiccup and its successful use reported by Grognot,- 
1885, and Leloir,^ 1892. 

Galvanic and faradic currents applied to the region of the phrenic nerves 
have been used and reported successful in the treatment of hiccup by 
Capriati/ 1898, and Regis and Debedat,® 1897. 

It was not, however, until after Stuertz*’ and SauerbruclE in 1911 demon- 
strated the possibility of an artificial paralysis of the diaphragm by section 
of the phrenic nerve that actual surgery was used to prevent hiccup. 

In 1917 Kroh,® at a meeting of militarj' surgeons, reported the successful novocaine 
treatment of ten cases of severe hiccup resulting from dysentery. He injected 10-20 
cubic centimetres of a i per cent, novocaine slution into the scalenus anterior muscle 
three fingers above the clavicle at the outer border of the sternomastoid. 

Goetze," 1920, performed a temporary phrenic block in a young patient attacked by 
hiccup after appendectomy. He used the same technic as Kroh although independently. 
He was of the opinion that the anesthetization lasts two to three hours. In the author’s 
case anesthetization lasted eight hours, but here 2 cubic centimetres of i per cent, 
novocaine were injected directl}" into the nerve. 

Erkes,“ 1921, reports bilateral injection in post-operative gastro-enterostomy hiccup 
of seven days’ duration with relief. 

KummeP did novocaine injections in post-operative hiccup with success. 

Payr'- reported a left-sided injection with instant success. 

Ghose,’® 1926, reports a case of hiccup of four months’ duration stopped with i per 
cent, novocaine injection, 2 cubic centimetres into both phrenics. 

Jirasek,^* 1925, reports a case of hiccup of ten days' duration cured by bilateral 
anresthesia of the cervical sympathetics. He believes the sjonpathetic afferent portion of 
the phrenic nerve chiefly involved in hiccup. Because the sympathetic nerve conducts 
stimuli to the respiratory centre in reflex hiccup in cases involving all respiratory 
muscles or the diaphragm without them, he suggests severing the cervical sympathetic 
nerve at the cervical spot of phrenicotoiny. He believes that bilateral phrenic avulsion 
is harmless in those not having exclusive abdominal respiration. 
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Actual section of tlie phrenic nerve was done in 1915 by Kroh, not for relief of 
hiccup, but for tetanic spasm of the diaphragm during tetanus, with complete success. 

Kroh,’“ 1921, reported a case of a man forty-two years of age who had suffered for 
seven months from violent intermittent hiccup which persisted during sleep. Both 
phrenic nerves were injected with novocaine. The hiccup subsided and the patient went 
home, but returned in two weeks worse than ever and urging an operation. A right 
phrenicotomy was performed with tcmporarj' relief for three weeks; a left phrenicotomy 
was done without result; finally avulsion of the left phrenic was done with com- 
plete cure. 

Kroh,'" 1922, reported another successful case. He first tried bilateral novocaine 
injection for intractable hiccup with no success; he then did bilateral avulsion with a 
complete cure. The patient complained for several weeks of some dyspnoea on climbing 
upstairs or sleeping on his back. These symptoms, however, later cleared up. 

It undoubtedly will not be successful in every case, as is evidenced by a few 
reports in the literature. Kappis,'" 1924, reported bilateral phrenic avulsion in a woman 
who had previously had elsewhere bilateral phrenicotomy for hiccup of three years’ 
duration. The hiccup, however, persisted. Physical c.\amination showed no active 
participation by the diaphragm during hiccup, but a clonic contraction of the bilateral 
cervico-clavicular-thoracal muscles. 

Lehmann'® reports a case of post-encephalitic hiccup in a woman twenty-seven 
years old. This condition had persisted for two years in spite of morphine, scopo- 
lamine medication, hypnosis, novocaine injections into the phrenic nerve, faradization 
of the phrenics and finally bilateral phrenicotomy. Except when talking or sleeping the 
patient hiccupped forty times per minute. She requested a renewed operation. Bilateral 
phrenic avulsion was then done. X-ray showed complete bilateral paralysis of the 
diaphragm. Two days post-operative the hiccup returned accompanied by extreme 
dyspnoea that required laryngeal intubation. She gradually recovered but the 
hiccup returned. 

From these failures we learn that the chance of cure with phrenic 
avulsion, in those cases in which the hiccup involves not merely the dia- 
phragm but all muscles of respiration, is not very good. However, these 
people are willing to do almost anything, and if there is a slight chance of 
success, then phrenicotomy should be done. 

Oehler,'” 1922, reports a failure in a patient, a man, aged thirty-eight, recovering 
from a gastro-enterostomj^ after resection of 1 centimetre of each phrenic nerve. The 
patient committed suicide. This was threatened by the author’s patient unless relief 
was given. 

We believe that failure should not be admitted following resection of a small piece 
of each nerve, but only after bilateral avulsion has been done. The reason for this is 
the frequent anastomosis of the phrenic with other nerve fibres below the point of 
resection, thus allowing nerve impulses a roundabout pathway to the diaphragm. 

Dowman,"" 1927, reports the relief of diaphragmatic tic following encephalitis by 
bilateral section of the phrenic nerves. The feature of this case was rapid breathing of 
a pure abdominal type, the rate being 130 a minute. On fluoroscopy there was a flut- 
tering of the diaphragm, the contractions varying from 90 to 130 a minute. There was 
no evidence of thoracic movement. The right phrenic nerve was cut and the left frozen 
with ethyl chloride. Cutting the right phrenic had no influence on the rapid breathing, 
but as soon as the left phrenic was frozen the respiratory rate fell to twenty a minute, 
and the character of respiration changed from abdominal to thoracic type. The patient 
returned two months later with a respiratory rate of ninety. Fluoroscopy showed an 
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immobile right diaphragm and fluttering of the left. The left phrenic was then divided 
with the respiratory rate dropping to twenty and complete cure. 

Interest in this case centres on the apparent safety in cutting both nerves. 

Freezing of the nerve with ethyl chloride has been done by KrohV Kuttner,"’ 
Goetze,® and others with some success. The effect apparently is of longer duration than 
that obtained in the novocaine block. 

Steinke" in 1930 suggested traction on the phrenic nerve by means of a heavy silk 
ligature as a method of treatment for severe hiccup. 

The plan carried out in the case just reported seems to be the most 
logical one. In intractable hiccup if all the usual methods of treatment 
fail, the patient should be fiuoroscoped to determine which side of the dia- 
phragm is involved. The phrenic nerve on the side involved should then 
be exposed under local ansesthetic and a stout silk ligature passed about it. 
The nerve can then be anaesthetized. This effect apparently lasts about 
eight hours. Following this, traction should be tried, and if it fails the 
nerve can easily be exposed and crushed. If at the time of operation, 
novocaine block and traction both fail, it should lead one to believe that 
there is nerve anastomosis below the site of section or blocking and the 
nerve should then be avulsed. If both sides of the diaphragm are involved, 
then both phrenics should be exposed and blocked either temporarily 
or permanently. 
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TRENDELENBURG'S OPERATION FOR PULMONARY EMBOLISM 

REPORT OF A RECENT ADDITIONAL CASE 

By Anders Westerrorn, AI.D. 

OF Uppsala, Swcdex 

FROM THE SUnorCAT. CLINTC OF THE UNIVERSITY HOSPITAL OF UPPSMA 

In the Annals of Surgery, 1930, vol. xcii, No. 4, p. 498, Prof. Guiinar 
Nystrom reported the cases of pulmonary embolism operated by him in the 
surgical department of the University Hospital in Uppsala. Since the publi- 
cation of this paper, another case of the kind has been operated at the clinic. 
The embolus was successful!)' removed in this case also, and the circulation 
reestablished, but the patient succumbed next day to a new embolus. Since 
it is important, as Nystrom points out, to rejiort all operated cases of pul- 
monary embolism in order to widen our knowledge and aid us in determining 
the indications, the technic of operation and the prognosis, I feel justified in 
relating this case, although its outcome was fatal, especially since so few 
cases have hitherto been reported. According to Nystrom, only fifteen* 
cases are reported in the literature, and of these, seven were definitely cured, 
while the remaining eight survived the operation only a short time. The 
case reported herein is thus the sixteenth published one to survive operation. 

Case. — Surgical Clinic Uppsala, 1930, No. 1634, married woman, aged fifty-eight. 
Patient rather corpulent. Had been in bed with fever up to 39.5° C. since June 2 with 
symptoms of cholecystitis. Good general condition. Cholecystectomy June 13. A stone 
the size of a thumb’s end was found in the collum vesicre fellerc. The first days after the 
operation the general condition of the patient was rather low, owing to a severe cough 
with much expectoration. June 18, five days after operation, her condition had im- 
proved, but the temperature still ran as high as 38-38.4° C., with a pulse rate of 80. 
As yet no clear symptoms of thrombosis. On this day, however, the patient had queer 
sensations in her left leg. She felt as if something were running in the leg. Some 
minutes later she fell back in her bed cyanotic, could give no answers to questions, and 
her pulse was no longer to be felt. The nurse at once made the diagnosis of embolism 
of the pulmonary artery. She therefore had the patient sent to the operating room at 
once, without awaiting the arrival of the sUrgeon on duty. When he arrived, the 
patient was unconscious ; no pulse, respiration stertorous of pre-agonal type. 

The operation was begun at once, at 3 :40 p.m., without disinfection of the hands, the 
operator merely putting on sterile clothing and rubber gloves. The time between the 
onset of the alarming symptoms and the beginning of the operation cannot have e.xceeded 
four minutes. 

Operation (Westerborn). — The incision was made without anaesthesia. No bleeding 
from the wound. Resection of the second and the third ribs. In the resection of the 
third rib, the parietal pleura was injured The opening was occluded with a tampon. 
After the pericardium had been opened a rubber tube was placed around the aorta and 
the pulmonary artery. An incision of 10-12 millimetres was made in the wall of the 

* By overlooking in reproducing the manuscripts, two cases in Nystrom’s list of sur- 
viving cases have fallen away. One case of Meyer’s, dead of new pulmonari^ emboli 
twenty-five days after the operation, and one case of Crafoord’s, discharged healed. 
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latter after strangling the vessel bj' tightening the above-mentioned tube. The wound 
gaped without the use of retractors. With a forceps, a large embolus was extracted 
from each main branch of the artery. When the forceps was reintroduced into the 
lumen no further emboli were found, nor was there any thrombotic mass to be with- 
drawn by suction. The incision in the wall of the artery was closed with a clamp 
and the traction on the rubber tube was released. The vessel had probably been 
compressed 70-80 seconds at the most. 

When the thoracic 'cavity was opened, the heart beat quite feebly; only fibrillar 
twitchings could be observed. Immediately after the release of the mechanical hindrance 
the heart stood absolutely still, but on the injection of adrenalin into the aorta it began 
to move and very soon normal contractions appeared. The suture of the wound in the 
artery was rather difficult, the artery clamp having been placed very near the edge of 
the wound so that the sutures cut through. After readjustment of the clamp, the wound 
was perfectly closed and no blood escaped. Suture of the pericardium and the opening 
in the pleura. Skin suture. The internal mammary artery was covered. 

The circulation had steadily improved after its reestablishment through the lungs, 
but not until the skin was sutured did the patient give any manifestations of pain. She 
did not answer questions, and did not regain consciousness until after she had been 
brought back to bed and the foot of the bed had been elevated. After an hour or so 
she was quite clear in her mind but for the next hour she was totally blind. At 7 o’clock 
in the evening her sight was normal and her pulse good. She recognized her sur- 
roundings and talked easily. Her breathing, however, was rather forced. Air was 
therefore aspirated from the left pleural cavity after which the respiration became 
quieter. During the night her condition was very good, she was 'mentally clear and 
her pulse calm. At 6 o’clock in the morning she became acutely worse; there was no 
palpable pulse, cyanosis and mental confusion. Exitus at 7:50 a.m. 

The autopsy showed a large embolus obstructing the right branch of the pulmonary 
artery. Its size and position in the ramification of the vessels exclude the possibility 
of its having been overlooked at the operation. The embolus was somewhat adherent 
to the arterial wall. The place at which the artery had been sutured showed no 
thrombi. Both femoral veins were filled with thrombotic masses. Clironic mj'^ocarditis 
and incipient pneumonia of the left lung. 

Critique . — In this case, the embolus obstructed the artery practically com- 
pletely. That the operation could be made before it was too late was due 
solely to the fact that the nurse judged the situation correctly, and without 
waiting for the surgeon’s arrival, notified the operating-room attendants and 
had the patient transported there at once. This prompt action and the cir- 
cumstance that the necessary instruments are always sterilized and ready 
for use made it possible to start the operation three or four minutes after the 
onset of the embolus. When the heart was laid bare after about three more 
minutes, it had practically ceased to beat, and only fibrillar contractions of 
the heart muscle could be seen. In my opinion, the patient would have been 
dead inside of eight minutes after the onset if the operation had not inter- 
vened. This case is thus an example of the occasional possibility of making 
the operation and saving the patient even in these sudden cases, if the hospital 
staff is sufficiently watchful and the surgeon immediately at hand. 

As for the technic of operation, the greatest difficulty in my opinion is 
connected with the preservation of the pleura, at least in cases like the one 
under discussion, in which the operation had to be performed very quickly. 
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The pleura is exceedingly thin and easily injured. If it is to be kept intact, 
the ribs to be resected must first be carefully detached. This may take a good 
deal of time, and I consider that when the patient is already almost in agony, 
it is more important to carry out the operation rapidly, even at the risk of 
injuring the pleura, than to lose time in carefully freeing it. In all other 
cases it is necessary to avoid injuring the pleura. 

In most cases of pulmonary embolism, only part of the thrombus has 
loosened and entered the heart. There is consequently a great risk of new 
thrombi detaching and forming new emboli, to the lungs. This risk is in- 
creased when the patient, on regaining consciousness, is restless, breathes 
stertorously and moves about more than is permissible in a case of thrombosis. 
The patient’s transportation from the operating room to his bed naturally 
also augments the risk. In the case described here, the patient undoubtedly 
died of a new embolus to the lung, which was found at the post-mortem to 
obstruct the entire right pulmonary artery and extended all the way to its 
ramification. As a very large embolus was removed at the operation from 
each branch, and since no other thrombotic masses could be found either 
with the forceps or by suction, I believe it is out of the question that the 
embolus found at autopsy could have been overlooked at the operation. The 
probe was introduced far into both the branches of the pulmonary artery 
without meeting any obstruction. It is hard to decide when this new embolus 
developed. It is possible that it had already detached at seven in the eve- 
ning, three hours after operation, as the patient’s breathing became more 
forced at that time and she complained of greater pain in the chest. How- 
ever, these symptoms were relieved by the aspiration of air from the left 
pleura. The embolus may also have developed the following morning, at 
the time the patient suddenly became worse, but the fact that the embolus 
was found at the autopsy to be partially attached to the wall argues more 
or less against this assumption. 

At the autopsy, both femoral veins were filled with thrombotic masses, 
proving that the danger of new emboli had not been removed. The chances 
of a final cure are naturally greater in cases in which the entire thrombus 
has detached at one time than in those in which there has been only par- 
tial detachment. 

Of the eight cases published that survived the operation but died sooner 
or later after it, there were one or two in which large emboli were found in 
the pulmonary artery at the post-mortem examination. Thus, Meyer’s second 
case died of a new embolus to the lung twenty-five days after removal of the 
first one, and in Nystrom’s third case, in which the patient died thirty hours 
after operation, the cause of death was probably also a new embolus. The 
risk of new emboli is obviously very great, and should be kept constantly 
in mind in the post-operative treatment of the patient and the estimation of 
the prognosis after the successful performance of Trendelenburg’s operation. 
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LIGATION OF THE ABDOMINAL AORTA FOR ANEURISM 
OF THE COMMON ILIAC ARTERY* 

By G. Paul LaRoque, M.D. 

OF Richmond, Va. 

FROM THE PBPARTMENT OF SURGERY, MEDICAL COLLEGE CP VIRGINIA 

The purpose of this report, in addition to putting on record a case of 
relief of symptoms of aneurism following ligation of the aorta, is to make 
inquiry concerning the cure of aneurisms in general, and especially those 
involving the iliacs, aorta, and subclavian arteries. 

There are up to now on record eleven cases of complete and partial occlu- 
sion of the abdominal aorta which survived the operation long enough to 
note the effect upon the disease. The cases herein reported make a total 
of thirteen. Of these there were seven cases of complete occlusion by ligatures 
of silk or cotton, and six of incomplete occlusion, five by aluminum bands, 
one by cotton tape. Eleven cases have had necropsies within from thirty- 
nine days to twenty-five months following operation. 

All thirteen cases are reported since 1900 by ten American surgeons, 
eight of whom are living. Their painstaking studies have contributed 
greatly to the knowledge of the subject. , 

Case No. 30-8024. — R. W., colored woman, age thirty years, admitted to St. Philip 
Hospital October 21, 1929, complaining of a “lump” in the lower abdomen, aching pain 
in the abdomen and right hip, radiating down the thigh. She had noticed these symp- 
toms for only three weeks, but the pain was increasing, and the lump getting larger. 

She was a healthy, well-nourished young woman, in whom there was a slightly 
tender tumor in the lower abdomen. The tumor was irregular in outline, immovably 
fixed, and palpable from the crest of the right ilium as far upward as within two 
fingerbreadths of the umbilicus and 2 or 3 inches to the left of the mid-line. There was 
a strong systolic expansile pulsation ; no thrill could be felt, but a bruit could be heard. 

Pulsation and blood-pressure in the right femoral and popliteal vessels was slightly 
weaker than in the left. The heart was not enlarged. 

There were no signs of disease of the uterus, tubes or ovaries. The pulsating tumor 
was plainly felt by the finger in the vagina. X-ray of the pelvis and upper thighs 
showed no abnormal shadow, nor bone disease. Measurements at the groins showed 
the right thigh to be 24 inches, the left 22 inches in circumference. The blood Wasser- 
mann was strongly positive, the urine examination negative. Diagnosis . — Aneurism of 
the right common iliac artery. 

After ten da3's in bed, operation was performed as follows : 

Under spinal anaesthesia a long incision was made at the outer edge of the right 
rectus muscle, making special effort to preserve the integritj" of the deep epigastric 
artery. With the peritoneal cavity open there was found a tumor the size of a partially 
flattened cocoanut, irregular in outline, located behind the peritonaeum, densely adherent, 
fixed, extending from the right side of the bony pelvis nearly over to the sigmoid and 
e.\hibiting forcible and expansile pulsation. Coursing over the tumor could be seen the 
right ureter a nd manj' dilated veins. Neither of the iliac arteries could be identified. 

* Read before the Southern Surgical Association, December, 1930. 
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Much effort was made, after incising the overlying peritoneum, to locate these vessels 
and after a time we found an artery the size of an adult finger located just to the left 
of the mid-line 2 inches or more above the promontory of the sacrum. Slightly above 
this point there was seen a small branch of the large artery (inferior mesenteric), going 
into the meso-sigmoid. When at this time, while an assistant had his fingers under the 





Fig. I — Ligation o£ the abdominal aorta for large aneurism of the common lUac artery. 


Sterile sheets one on each common femoral artery, we made pressure on the large 
artery (aorta), there occurred immediate cessation of pulsation of both femoral arteries 
and of the tumor, and the tumor diminished in size 

Another effort was made to identify the common iliac arteries, but these were so 
extensively covered by the tumor, which was densely adherent, that we were unable to 
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do so without unjustifiable risk of hjemorrhage. Upon making pressure sufficient for 
partial occlusion of the arter}', there was noticed an intense thrill in the tumor, and 
when the arterj' was completel}' occluded the thrill and pulsation disappeared. The 
large vessel (aorta) was then gentlj' separated from surrounding structures sufficiently 
to allow the passage of a large-size, curved hajmostat under the arter}', for the purpose 
of drawing the ligature through. The artery was ligated with a coarse silk ligature, 
sufficiently tightly to obliterate completely the lumen of the artery, but not, we hoped, 
to crush its wall. After waiting about five minutes it looked as though the ligature 
might promptly cut through the vessel wall. We then placed over the first ligature 
in exactly the same position, a large ligature of twisted umbilical cord rope. This is 
about the size of a match stick and made of cotton. It was placed just tightly enough 
to obliterate the lumen of the vessel but not to crush the vessel wall. It was tied in 
a double straight knot, the ends cut close, the peritoneum lightly sutured over the 
ligature and vessels and the abdominal wound closed. In closing the abdominal wall 
we noted some venous bleeding and tied the deep epigastric vein. The artery was not 
injured nor ligated. The operation had consumed over two hours, the last hour of 
which necessitated gas and ether anesthesia. The patient’s condition was excellent. 

The night following operation she suffered much pain in the right lower extremity, 
but by the next day this was relieved, and her convalescence was normal. 

Four days following operation, we could feel a weak pulsation in the left femoral 
artery, but in no other vessel of either extremit}'. 

At the end of two weeks the patient was out of bed, a week later walking about 
with moderate weakness. The tumor was greatly diminished in size, there was no pul- 
sation, thrill or bruit. The woman was feeling well, begging to go home, and finally on 
the twentieth day following operation, was discharged. 

Fourteen months after operation she works hard and says she is well. There is 
a faint pulse in the left femoral artery at the groin but in no other vessel of either 
extremity. She declines to return for further treatment. She fears we might want to 
operate upon her and she might die of the operation (I share with her this fear). We 
feel that if she lives long enough (escapes some intercurrent disease) she will die of 
aneurism or of bleeding at the site of ligation. 

This is the sixth patient wdio survived the immediate efifects of ligation 
of the abdominal aorta, and the fourth case that ever left the hospital alive, 
and did any kind of work. 

The cases of Hamann^ and of Matas- remained in the hospital in bed or 
a chair until they died, one six months, the other seventeen months after 
operation. Vaughan’s case worked twenty-five months and died of large, 
leaking aneurism. Brooks’ case lived three months, and showed at necropsy 
a large aneurism. Watts’ case lived at home for more than three and a half 
3'ears and died probably of rupture of the aneurism or the aorta. 

The data secured through necropsy in the human cases coincide quite 
accurately with the data secured through experimental work in the laboratoiy. 

Hamann’s^ case presents the only recorded opportunity to note the effect 
of ligation of the internal iliac artery and aorta in the human being in the 
absence of an}^ disease of the vessels. At the first operation in April, 1916, 
the internal iliac artery was tied with chromic catgut. Following this, jiulsa- 
tion ceased for a few days, and in September, 1917, the abdominal aorta 
just above its bifurcation was tied tightly with heavy silk. Pulsation of the 
tumor ceased and never returned. On the third da}' feeble pulsation was 
felt in both femorals. In the report it was said there was no grossly obvious 
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gangrene, but on account of pain in the heel and an ulcer on the foot the 
leg was amputated. There was so little blood in the leg that the am]nitation 
stump did not heal. Concerning the collateral circulation, there was evi- 
dence of great increase of blood supply over the sacroiliac region around a 
bleeding bedsore. There were no signs of collateral vessels below the groin. 
After operation the patient was not improved in any way, and died at the 
end of six months. At necropsy the aorta at the point of ligation was 
three-sixteenths of an inch in diameter, and the lumen of the internal iliac 
was also partially restored. 

In Keen’s^ case, reported in 1900, the aorta was completely occluded with 
four strands of floss silk. Eight days later the femoral pulse was palpable 
and in two days more pulsation in the aneurism had returned. Forty-eight 
days after operation necropsy showed the ligature cut through and there was 
hiemorrhage at the point of ligation and from the sac of the aneurism.* 

Vaughan’s^ case (1920) was of distal ligation of the aorta at a point just 
below the inferior mesenteric artery; the lumen was completely obliterated 
at the time of the application of the ligatures. The aneurism appeared to be 

inches in diameter, and of a saccular type, arising from the left side of 
the aorta, about opposite the origin of the superior mesenteric arter3^ The 
pulse of the left foot was felt the day following o])eration but pulsation was 
never detected in the vessels of the right extremity. The man worked as a 
bricklayer and indulged in periodic alcoholic s])rees until within two weeks 
before he died. 

At necropsy, two years, one month and two days after the operation, the 
lumen of the aorta and the left common iliac artery had been restored, but 
the right common iliac was closed by either clot or connective tissue. The 
aneurism was 7 inches in length, by 6 inches wide (a very great increase in 
the size over what it appeared to be at the time of operation), the sac filled 
with firm, laminated clot. There was erosion of the bodies of the second, 
third and fourth lumbar vertebree. 

Reid® in April, 1921, for aneurism of the abdominal aorta just below the 
renal artery made partial occlusion with cotton tape just proximal to the 
aneurism; three months later (August 3), he made complete occlusion with 
cotton tape to the aorta just above the coeliac axis. Forty-one days later 
(September 14), necropsy showed both ligatures had cut through but with- 
out hasmorrhage ; death was caused by rupture of the aneurism through the 
diaphragm into the chest. There was no anaemia of the viscera nor infarc- 
tion of the vessels coming off below the ligature nor any evidence of circu- 
latory disturbance in the lower extremity. 

In Matas’' case (1925), the aneurism was of the terminal aorta, extend- 
ing into both iliacs. The aorta was ligated just above the sac, with two 
completely occluding cotton-tape ligatures, one above the other. Pulsation 
and bruit in the sac and pulsation of both femoral arteries returned on the 

* This is the case that caused surgeons to abandon the use of fine ligature material 
on the aorta. 
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ninth day. The right femoral pulse disappeared later, the left femoral pulse 
remained very feeble, no pulse in either foot ever reappeared. The woman 
had storm)'' times with many complications and was never as well after as 
before operation. Frank gangrene did not appear following the operation, 
but there was a contracture of the right leg, believed to be ischsemic in 
origin, which became worse following the operation. 

Necropsy one year and five months after operation showed that the 
lumen of the aorta at the point of ligation had been restored to the size of 
the tip of a uterine probe. The aneurismal sac, though ruptured in several 
places, was filled with clot, the blood had circulated through the point of 
ligation into the left common iliac artery, but the right common iliac was 
obliterated in the walls of the sac. 

The case of Brooks^” was reported in 1926. The artery was ligated in 
two places, first with a piece of fascia lata and i centimetre below this a 
heavy braided silk ligature. Five weeks later the patient was discharged 
with pulsation present in the left femoral artery but not in the right femoral 
nor in the sac. Three months later he died of intestinal obstruction. 

At necropsy the obliterated aneurismal sac, the size of a small orange, 
involved the terminal aorta and both common iliac arteries. The aorta at 
the site of the silk ligature was constricted. The silk ligature which had 
cut through lay wholly within the lumen of the vessel enmeshed in a 
thrombus. The fascia suture had completely disappeared and the aorta at 
this point was wide open. Both external iliac arteries were open, the right 
common iliac was partially open, the left common iliac artery and vein were 
obliterated in the wall of the aneurism. (The left (?) femoral pulse was 
palpable during life.) 

An additional case not previously reported was kindly communicated to 
me by Dr. Stephen H. Watts,’' who (1923) made partial obliteration' by a 
tape ligature applied to the aorta just above the sac and below the superior 
mesenteric artery. The ligature was tightened until pulsation in the sac and 
femoral vessels was markedly diminished. The lumen of the artery was 
constricted to less than one-fourth inch in diameter. This patient lived 
more than three and a half years, with some improvement over her previous 
condition, and died of what Doctor Watts judged from the description given 
by her husband to have been rupture of the aneurism. 

Of common iliac aneurism, Halsted^ collected in 1912 all cases reported 
up to that time. A few are recorded since then. No case has been removed. 
Eleven cases in Halsted’s reports and four or five since then have survived 
ligation of the common iliac artery. In only two cases were the patients 
observed for longer than four months, and in one of these, there was 
recurrence of the signs of aneurism at seven months. Halsted, in one case, 
applied the completely occluding band to the common iliac artery. Three 
and one-fourth years after operation, the patient wrote that he was relieved 
of pulsation and could not feel the tumor through his fat abdomen, but 

823 



G. PAUL LaROQUE 


the leg was cold and so weak and painful he could do little walking. After 
four or five years more of invalidism he died of undetermined cause. 

Thompson” records a colorful description of his terrifying e.xperience in 
dealing with left external iliac aneurism. Six months previously ligation of 
the left common iliac, followed nine days later by ligation of the right 
internal iliac, had been done without benefit. To read Thompson’s report 
is discouraging to one who would attempt to do the Antyllus-Matas type of 
operation for aneurism in vessels beyond the control of a tourniquet. 

Aneurism of the innominate artery has never been removed. The vessel 
has been ligated several times and in the few that survived the operation 
some temporary benefit but no cure has been attributed to it. The ligature 
may cut through and cause fatal hpemorrhage in a month. 

Many cases of aneurism of the subclavian arter}" have been operated 
upon. Only two cases have been removed, both of them Ijy Halsted, and 
both were cured. No case has been cured by ligation. 

Experimental work, especially by Halsted and his pupils and by Matas 
and others, has brought forth much knowledge of vital importance. 

In every case of constriction occlusion of a large artery, in continuity (at 
a single point without division of the artery), it is proven that regardless of 
the material employed the lumen of the vessel will be restored, usually 
within a few days, sometimes weeks. The wall of the vessel at the point 
of constriction becomes atrophied, new connective tissue forms, in place of 
the tissue at the point of strangulation, and the ligature cuts through into 
the lumen. Fine silk ligatures may cut through as early as two days with 
fatal hajinorrhage. Coarse ligatures are dis])laced much more slowly, their 
track becoming filled with new tissue, without the occurrence of second- 
ary hcemorrhage. 

Fine ligatures, partially occluding ligatures, and crushing ligatures may 
work through the wall of the artery before repair and the developing cap- 
sule of fibrous tissue are adequate to prevent hjemorrhage. 

A metallic band being wider than the ligature, causes atrophy over a 
larger area of the wall of the vessel, requires a longer time to become thor- 
oughly encased by connective tissue, and consequent!}’- entails more liability 
to secondary hcemorrhage.* The effects of consecutively placed ligatures 
close together need further investigation. 

Catgut and fascia, tied about the vessel, may loosen, disintegrate and 
disappear irregularly and too quickly to be safe. This is shown at autopsy 
in Brooks’ case. 

The least infection at the site of ligation may be followed by haemor- 
rhage, extensive thrombosis and gangrene. 

T o ligate the artery in two separate jjlaces, and then cut the vessel between 
ligatures is the only certain way to prevent restoration of the lumen after 

In all cases in which bands had been applied to the human aorta (the last case in 
1920), large hsmorrhage or small leakage occurred at the site of necrosis after three 
weeks. In one case an abscess was formed at the sinus in the vessel wall. 
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any method of constriction. The woi*k of Brooks, Blalock and Johnson^*’ 
has shown that in the case of the aorta, the immediate mortality and the 
incidence of gangrene are increased to a percentage making this procedure 
prohibitive for use in human beings. 

For making total non-constrictive occlusion of the aorta in dogs, Reid’-’- 
placed a strip of fascia made in the shape of a sphere into the vessel through 
a longitudinal incision in the wall of the aorta and sutured it in place by 
silk. Complete occlusion persisted for six months. It remains to be seen 
whether this method of dealing with the human aorta will be practical. 

Experience and much experimental investigation during the past few 
years has led to the belief that veins, whether diseased or not should always 
be occluded whenever an artery is ligated. The investigations of Brooks^- 
have contributed some disturbance to this belief. There is one comforting 
statement, however, in Brooks’ conclusions. He would not ligate the com- 
panion vein of a large vessel at the time of operation upon the artery, but 
would reserve vein occlusion until the appearance of some evidence, such 
as pain, claudication and other signs of ischEemia, and then proceed to 
ligate the vein. Until it is positively shown that vein occlusion is harmful 
will it not be wiser to occlude the vein whenever for any purpose an artery 
must be ligated? 

Halsted showed that following ligation of the common iliac gangrene 
from the operation per se is rare. Other factors are of great importance. 
The only case which was followed sufficiently long to determine the ultimate 
effects upon the nutrition of the limb is that performed by Halsted himself 
which after a year showed clinical evidence of ischaemia resulting in almost 
total crippling of the extremity. This operation was reported in 1912, 
before the ligation of companion veins was thought of as a useful procedure 
to be employed when for any purpose large arteries were to be ligated 
or excised. 

For purposes of discussion certain concluding remarks are offered. 

The diagnosis of aneurism is not always easy and may be difficult even 
after the tumor is exposed by opei*ation. Hamann’s patient had had one 
internal iliac artery ligated by one surgeon, and later the abdominal aorta 
ligated for what was believed when the tumor was exposed, to be aneurism 
of the common iliac artery, but shown at irecropsy to be malignant neoplasm 
having no connection with the vessel. Diagnostic errors in considering 
aneurism of the aorta are extremely common — in both directions — and 
“conducive to clinical humility” (Osier). 

In cases of Matas and of Brooks, in which the aneurisms were thought 
to be of the common iliac, both were shown at necropsy to be of the terminal 
aorta, and involved the iliacs secondarily. If my case should prove likewise 
(and such might well be the case), all reported cases of survival after liga- 
tion of the aorta for common iliac aneurism will have been cases of error 
in diagnosis. 
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Even Halsted mistook for aneurism a case of tortuous subclavian artery; 
and in another the aneurism believed to he of the innominate, was of the 
arch of the aorta. 

What should be the criteria by which we judge aneurism to he cured? 
Shall we he deluded into the belief that aneurism has been cured merely 
because the patient is relieved of pain and pulsation and the size of the 
tumor is diminished? The dramatic effects of ligation upon the agonizing 
pain and tumultuous pulsation of the large aneurism might he followed by 
gratitude so deep as to cause the patient to magnify the amount of relief 
and minimize the intensity of the still existing symptoms, d'lie surgeon also 
may he so thrilled with the joy of being able to accomplish the dramatic feat 
of ligating a large artery and seeing his patient alive the next day that even 
he may magnify in his own mind the beneficial effects of his accomplishment. 
After weeks or months have passed, however, coincidentally with the sub- 
sidence of the patient’s gratitude and the surgeon's initial satisfaction, both 
individuals may notice symptoms due to return of circulating blood in the 
aneurism and are then mentally competent to realize the truth concerning the 
amount of relief secured by the operation. 

Sacculated aneurism is a definite gross pathological lesion at the point 
of the degeneration of an artery and is characterized by progressive increase 
of size and development of pressure effects upon surrounding structures. 
The symptoms of aneurism, pain and pulsation, may be temporarily relieved 
by many remedies, and are subject to spontaneous remissions and exacerba- 
tions of intensity. Cases of aneurism have been found at necrojjsy and 
even during life in which symptoms were not present or at least not con- 
spicuous. It is an interesting observation that frequently the history of 
pain and pulsating tumor is of short duration (days or weeks), and there 
may be found at operation (or necropsy) a sac obviously of much more 
ancient duration (months). In these cases there are signs of small hole 
rupture, and leakage of the sac, with secondar}'^ sacs and hsematomata. 
Might not the age of these secondary formations coincide with the increased 
pain and size of the tumor? 

Can ligation of the artery at any point be e,xpected ever to cure aneurism, 
or have more than a temporary effect in prevention of further symptoms? 
Superficial reading of experimental observations, clinical reports and 
necropsy findings will promptly dispel any such belief. Ligation is essential 
as a preliminary step before excision or obliteration in aneurisms above the 
domain of the tourniquet and may be more useful than non-surgical meas- 
ures in certain cases in which extirpation is not safe, but its function is 
palliative of symptoms, not curative of the disease. May it not be that the 
reason gangrene does not more often follow ligation of large arteries is the 
same reason that the aneurism returns to activity, i.e., the ligated vessel 
promptly becomes patulous, the blood continues to flow through the same 
vessels into the aneurism and into the extremity ? 
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The rational and only curative treatment of arterial aneurism is by 
obliteration or excision of the sac with or without preservation of the artery 
or restoration of its lumen. 

This, since the monumental work of Matas, has been practical in the 
hands of good surgeons in most cases of aneurism in which the control of 
the circulation is within the domain of the tourniquet (the extremities) . 

For aneurisms proximal to the external iliac and terminal portion of 
the subclavian arteries (without the domain of the tourniquet), no one has 
yet reported a case cured by the Matas procedure. 

Halsted, after ligating from without the sac all vessels communicating 
with the aneurism, removed the aneurism in three cases; in one from the 
external iliac artery and in two from the first portion of the left subclavian 
artery. These are the only cases on record of complete cure of aneurism 
of any artery between the inner third of the clavicle and Poupart’s ligament. 
No one has reported extirpation of a case of aneurism of the internal iliac, 
common iliac, aorta, or innominate artery. 

This procedure (the Halsted operation) may be performed in one or 
two stages. It may not be applicable to the aorta above its visceral branches 
because of the fact that these are located so closely together that they are of 
necessity involved in all aneurisms of recogniza])le size and must not 
be ligated. 

The common iliac artery is so short (from 1^2 to 3)4 inches), that 
excision of a large aneurism of this vessel might entail great danger of 
having to divide the external and internal iliacs, or the terminal aorta itself. 

For these and for all anerisms of the abdominal aorta does not Reid’s 
successful obturation of the aorta in dogs by a fascial plug sutured in the 
lumen give hope of successful palliative treatment? 

For common iliac aneurism of smaller size, and for all subclavian 
aneurisms, Halsted’s operation can be made safe ; and the surgery of arterial 
aneurism lifted out of the stage of case reports into the stage of orga- 
nized knowledge, 
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THE RELATION OF THE IVELCH BACILLUS TO APPENDICITIS 

AND ITS CO]\IPLICATIONS== 

By John E. Jennings, AI.D. 

OF Bhooki.yx, Nnw Youk 

Ten )'ears ago we began a study of the relation of Welch bacillus infec- 
tion to gangrenous appendicitis and jieritonitis and of the possible clinical 
value of the antitoxin available at that time. In 1923 and again in 1925 
we reported our results up to that time which ajipearcd to indicate some 
value in the use of the serum and suggested the possibility of its usefulness 
in intestinal obstruction and as a prophylactic in perforating wounds of the 
bowel and in operations on the intestinal tract. 

It may not he out of place to .summarize hriefi}’^ the contents of these 
previous papers before discussing suh.sequent c.x])erience in this field. 

It seemed evident that in gangrenous ajqiendicitis and peritonitis we have 
to do with a fiecal infection due in jiart, at Ica.st, to the activity of the Gram- 
positive anaerobes that normally infc.st the gut and whose presence in war 
wounds was so regularly associated with gas gangrene. We had seen occa- 
sionally infection of the abdominal wall after operation for appendicitis in 
which gas gangrene had supervened and a few similar cases associated with 
retroperitoneal emphysematous oedema. These cases were unusual. They 
were all highly toxic in their course and all were fatal. In a few cases we 
had been led to suspect the presence of the bacillus aerogenes capsulatus of 
Welch and to verify its presence by cultivation and animal inoculation. We 
considered, at that time, however, that these were rather rare infections. We 
had no therapeutic measures with which to combat the disease and the 
difficulties of routine anaerobic bacteriological study hampered further inves- 
tigation. This was before the war. 

There are several things in the picture presented by a case of gas 
gangrene of the extremities in his last hours that singularly resemble that of 
one dying of peritonitis. The low temperature, the rapid, feeble pulse, the 
dusky flush and cyanosis, the dyspnoea, the dilated pupil, the euphoria. The 
similarity is more than suggestive. 

When we returned to civil practice we found one American antitoxin 
serum — a mixed antitoxin for tetanus and perfringens — available, and its 
use in a series of gas gangrene infections seeming to establish its value, it 
appeared worth trying in appendicular peritonitis. 

I shall not repeat here the resume of the literature made in 1923. That 
dealing with the Welch bacillus is massive hut discussion of the activity of 
that organism in surgical conditions within the abdomen is not very rich. 1 
would, however, refer once more to the monograph of Heyde of Friedrich’s 
Read before the New York Surgical Society, November 12, 1930. 
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clinic in Marburg, published in 1911 and devoted to a study of the anaerobes 
in appendicitis. I know of but one subsequent study of equal analytic scope, 
to which I shall refer later. He attempted to answer the following questions : 

1. — What anaerobic types are found? 

2. — How often do they occur? 

3. — Do particular forms predominate at different stages of appendicitis? 

His investigations were painstaking and time consuming. He found that 
from one to two months were necessary for a complete study of the isolated 
strains from any given case. His findings are not without interest even now. 
He found the greatest obstacle to his study in the presence of the B. coli 
which by its rapid growth obscured and distorted the true bacteriologic 
conditions present. He did not believe that within the animal body the 
B. coli. is able to split up proteid with the formation of putrid products but 
thought that this supposition, which has been so widely held, was due to 
overlooking the existence of anaerobes which were present at the same time. 
Bacillus coli showed none of that ability to form foul-smelling products 
credited it by so many authors. He listed seventeen varieties of anaerobes 
isolated, concluded that anaerobic bacteria were present in one hundred out 
of one hundred and two cases studied and that they were present in greater 
profusion than aerobes in all stages of appendicitis and peritonitis and 
attributed to them the direct causation of inflammation, of gangrene and of 
toxaemia. He found that the perfriiigens group — B. Welchi — outstripped 
all others in rapidity of growth. 

Simonds, however, in his classical monograph, “Studies on B. Welchii, 
with Special Reference to Classification and to Its Relation to Diarrhoea,” 
noted, in 1915, that the relation of anaerobes in general and of B. Welchii 
in particular to appendicitis was still unsettled. There are, however, some 
more recent contributions that deserve notice. 

Gas bacillus infection of the abdominal wall has been noted and reported 
by Beer, Winter, Russell, Ochsner, Dayton and others. These spreading 
gangrenous processes are rare but a milder and comparatively harmless 
involvement of the fascia and subcutaneous tissue is present in many 
drained cases. The Welch bacillus can be regularly recovered from such 
cases by proper anaerobic methods. 

Our problem was to study the occurrence of the Welch bacillus from the 
lumen of the appendix in cases of appendicitis and attempt to evaluate the 
use of an antitoxin in cases in which we found it in the peritoneal fluid. This 
we did as follows : W'e made 

1. Anaerobic cultures of the contents of appendices removed at operation. 

2. — Anaerobic cultures of specimens of tissue taken from the wall with- 

out invasion of the lumen of appendices removed at operation. 

3 - — Anaerobic cultures of the fluid removed from cases of peritonitis 
secondary to gangrenous appendicitis. 
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4. — Anaerobic cultures of the blood in cases of proven B. Welchii 

peritonitis. 

5. — Post-mortem studies in cases of death due to peritonitis and 

appendicitis. 

6. — Clinical studies of the value of antitoxin in cases jjroved by culture 

to be infections with B. Welchii. 

We found that cultures made from the contents of the lumen of appen- 
dices removed at operation showed the jiresence of B. Welchii in 90 per 
cent, of the cases. 

In seven cases in which the a])])endix was acutely inflamed, thickened 
and oedematous but with no gross ])erforation, cultures made of jjortions 
aseptically removed in the o])erating room and so cut as to remove the peri- 
toneal and muscular coats of the organ without invading its lumen also 
showed the presence of Bacillus Welchii. 

In sixteen cases, localized pus collections with gangrene showed B. 
Welchii and in forty cases in which culture was made from free fluid in th'e 
pelvis or general peritoneal cavity, B. Welchii was found ten times. 

The results of blood culture were, for the most part, negative. The 
studies of the blood made in cases of gas gangrene during the war showed 
that blood culture is negative at the beginning of gangrene. In cases fully 
developed Lardenois and Baumel found seven positive cases in forty-eight 
cultures. Weinberg and Segine found four positive cultures before death 
in twenty cases of hasmoculture. Delbet and Fiessinger found two positive 
in seven blood cultures made in the agonal period. It is evidently the general 
opinion that the passage of organisms into the blood occurs just before or 
after death as the antitryptic indexes alkalinity are lowered. 

It seemed to us evident that the Welch bacillus was present in the lumen 
of most appendices and is frequently found outside of the gut in an actively 
growing form in appendicular abscess and in localized peritonitis and in a 
rather large number of cases in free peritoneal exudate, that in most cases 
its activity is cut short by operation with removal of the appendix but that 
this is not always the case and it is apparently an active factor, if not the 
most active factor, in the production of a fatal disease. 

In the beginning of the work we were handicapped b}' tbe fact that culture 
made at the time of operation required from twelve to twenty-four hours 
for an available report. We found, however, that by making injections of 
the suspected material in the liver of the living guinea pig, killing the animal 
at the end of three minutes after injection, and placing the animal in the in- 
cubator, study of the liver, at the end of two hours, was an adequate clinical 
test. Smears were taken from the bloody peritoneal fluid, the liver itself and 
from the heart’s blood. In positive cases the organism could be seen easil)^ 
According to our records there were 97 per cent, positive findings in animals 
after two hours compared with the jDositive anaerobic milk cultures. We felt, 
at that time, the desirability of an assured bacteriological diagnosis before ad- 
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ministering the antitoxin. It was, and is, expensive. The reactions when 
given by the intravenous route were quite severe and sometimes alarming and 
we were feeling our wa)^. After using this routine for about four years we 
thought we could recognize, in the clinical appearance of the peritoneal 
exudate and by the examination of smears made at the table, the presence 
of the Welch bacillus sufficiently accurately for our purpose and described 
the cases thus. 

The cases of diffuse peritonitis in which the anaerobes are present in 
numbers show a more or less typical clinical picture. The temperature is 
not, as a rule, much elevated, the pulse rate out of ratio, they are cyanotic 
and the pupil is dilated, a dusky flush may be present. At section the fluid 
may be foul or not, a dark colored or coffee-ground fluid is sometimes seen. 
One may find, in the region of the base of the caecum, an emphysematous 
retroperitoneal cellulitis spreading and sometimes extending to the anterior 
abdominal wall. The progress of such a case may be quite favorable for 
from twenty-four to forty-eight hours when with comparatively little dis- 
tention and little or no regurgitant vomiting the pulse becomes rapid and 
thready, cyanosis becomes more profound, the skin grows clammy, respira- 
tion more and more rapid and death occurs. 

We then gave up the guinea-pig culture method which we felt we could 
do without but did not begin routine prophylactic injection until several 
cases of gangrene of the appendix with but slight peritoneal involvement 
apparent at the time of operation unexpectedly developed peritonitis on the 
third or fourth day, which went on to a fatal termination with the proven 
presence of Welch bacillus, missed by smears at the table and unsuspected. 
We had been considering the path of infection from the lumen of the appen- 
dix into and through its wall to the peritoneal cavity eventually, terminally, 
or post-mortem to the blood-stream. It had not occurred to us that after 
the removal of the appendix any large infected area of bowel wall might 
remain in the picture. 

The following case was enlightening : 

Case 729.22, a child of five yedrs, showed a general diffuse peritonitis of sevent3'-three 
hours’ duration with cyanosis, distension, feeble and thready pulse. At operation, free 
turbid fluid in the peritoneal cavity ; a leaking abscess. Appendix showed terminal gan- 
grene with a small perforation. One hundred cubic centimetres of perfringens anti- 
toxin were given on the operating table; six hours after operation the radial pulse was 
imperceptible and more serum was given, 150 cubic centimetres in the vein, 200 cubic 
centimetres in the axilla, following which the little patient rallied a few hours; later 
another collapse was controlled by more serum. Altogether 970 cubic centimetres of 
^erum were given, most of it intravenouslj'. The patient rallied after each administration, 
oeven daj^s after operation lobar pneumonia developed. In the meantime the abdominal 
distension continued extreme and never jdelded to treatment. On the eleventh day the 
pulse became imperceptible, the skin cold and clammj', and she died. The cultures were 
positive for B. Welchii. At autopsy the last 12 inches of ileum were found gangrenous 
and adherent to the pelvic wall. The intestine above it was greatly distended — a com- 
plete obstruction. The general peritonitis had subsided but the local gangrenous process 
in the terminal ileum had gone on. 
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It was apparent, in this case, that the antitoxin had ])een sufficiently 
active to control the toxjcmia of the peritoneal infection hut that the local 
gangrenous process in the terminal ileum had ])roduced an intestinal obstruc- 
tion which proved fatal. We then observed particularly the condition of the 
terminal ileum in autopsies made on cases dying of gangrenous peritonitis 
and found in most of them a much thickened wall with diffuse Incmorrhagic 
ulceration and beginning gangrene. It was evident that this portion of the 
bowel was paralyzed by an inflammation apj^roaching gangrene and would 
act at once as a passively obstructed segment and a source of absorption of 
toxic matter. This suggested inspection of the terminal ileum in cases in 
which this seemed safe at operation and we were interested to find, in prac- 
tically every case, a greater or less degree, in many cases marked, of oedema, 
thickening and loss of peristatic excitability. 

It seems probable that many cases of so-called acute apj^endicitis are in 
reality acute inflammations of the terminal ileum and cjccum in which the 
appendix, on account of its terminal blood sup])ly. offers less resistance than 
the other lymphoid structures. How important a factor this ileo-t\’philitis 
is in the mortality of appendicitis our autopsj' material does not allow us to 
infer, but it would seem to he not entirel)' negligible. 

Williams made a therapeutic test of the -value of Bacillus Welchii antitoxin in cases 
of general peritonitis and intestinal obstruction at St. Tliomas’ Hospital. Antitoxin \s-as 
given to eighteen of the most severely ill of a series of 256 consecutive cases of appendi- 
citis with a reduction of mortality from 6.3 per cent, in a parallel series to i.i" per cent. 
His conclusions were; In cases of peritonitis with paralytic obstruction there was a 
marked clinical improvement as the result of administration of Bacillus Welchii anti- 
toxin. In cases of organic obstruction similar effects were obtained but in individual 
cases it was as a rule impossible to differentiate between the effects of the serum and the 
effect of successful operative relief of obstruction. 

Williams, however, reported no bacteriologic studies of appendices or of peritoneal 
exudate and his work was based on the assumption that death, in septic peritonitis, is 
the result of absorption from the paralj-zed small intestine of the toxins of the Welch 
bacillus. His use of the antitoxin was directed to the neutralization of this poison. He 
does not discuss any intoxication save that from within the gut. 

Gopher, Stone and Hildreth made an experimental study of the value of antitoxin 
in intestinal obstruction and peritonitis in dogs. They report that life was prolonged in 
the experimental series of dogs having acute, general peritonitis and acute intestinal 
obstruction by the use of the B. Welchii antitoxin. 

Bower and Clark reported the use of B. Welchii antitoxin at the Samaritan Hospital 
in Philadelphia. In eleven cases of acute diffuse suppurative peritonitis, nine cases of 
acute intestinal obstruction and five cases of acute suppurative cholecystitis, they were 
convinced of its value. 

Morton and Stabins studied experinientalh' the effect of B. Welchii antitoxin in 
high intestinal obstruction in dogs. They conclude that their results support the con- 
tention that the toxin of B. Welchii has a bearing on the toxfemia of intestinal obstruc- 
tion. In a large number of cases the antitoxin of the B. Welchii seems to be potent in 
combination with surgical procedures to relieve the obstruction in bringing about the 
recovery of dogs with obstruction — control dogs do not recover under similar cir- 
cumstances. 
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With regard to the use of Welch antitoxin in intestinal obstruction we have been 
disappointed. In several cases, remarkable but relief improvement has followed the 
administration of larger doses; in a few its use has apparently contributed to recovery. 
In most of the cases in which it has been used its value did not appear. It is in France, 
however, that the most advanced work has been done. 

Michel credits to Paul Delbet at the suggestion of Weinberg the first employment 
of anti-gangrene serum in appendicitis. He reported thirteen cases at the twenty-ninth 
Congres Franqais de Chirurgie with twelve recoveries. 

Berard and Cotte later reported nineteen cases with sixteen recoveries. 

Bouchez in his These de Paris, 1920, discussed the use of anti-gangrene serum in 
infections of intestinal origin with successful animal experimentation. 

Michel and his pupil Rakovatz report that serotherapy and surgery show a mor- 
tality of 15 per cent, in cases which he charges with an expected mortality of 70 per cent, 
treated by surgery alone. 

Weinberg, Prevot, Davesne and Renard present studies on the bacteriology and the 
sero-therapy of acute appendicitis — a most complete and satisfying investigation which 
should be read entire. 

They conclude that work on the bacteriology of appendicitis may be divided into 
three epochs. In the first, the isolation of aerobic organisms ; in the second, beginning 
with Vuillon and his collaborators the primordial rale in the evolution of that infection 
was attributed to the anaerobes neglecting or relegating to a second place the aerobic 
organisms. In the third, in which they now struggle, the ideal is to assign to each germ 
in the often very complex flora of a given case the part played by it in the symbiosis. 
They describe many combinations but consider that the primordial rale in appendicitis 
belongs to B. coli and B. perfringens. They advise the use of a mixed serum to which 
anti-coli serum is added. They are better provided with antigangrene sera than we are 
but it is evident that they consider the perfringens antitoxin as the most valuable con- 
stituent of them all. They advise, as does Michel, the delay of surgical intervention in 
advanced cases until the administration of antitoxin has had time to take effect. They 
go so far as to suggest its use in the medical treatment of early cases. 

Antitoxin . — In the beginning of our work we gave antitoxin intravenously 
with severe reactions in many cases in spite of subcutaneous injection of 
small amounts of serum given an hour before for desensitization. Increas- 
ing subcutaneous doses were then used over several hours for the same 
purpose. A measure of success followed this procedure but reactions, some 
quite severe, continued to occur. A few were alarming and for the last five 
or SIX years we have found just as satisfactory results with the subcutaneous 
method. We now adopt the following routine : 

In all cases in which gangrenous change is apparent in the appendix 
100 cubic centimetres of antitoxin is added to 1000 cubic centimetres of 
normal salt solution and given by hypodermoclysis. Anaerobic and aerobic 
cultures are made from the peritoneal exudate in the immediate neighborhood 
and from the fluid found in the pelvis, and further administration of anti- 
toxin IS guided by the result of culture and by the course of the case. If 
the organism is present in the peritoneal fluid and if evidence of peritonitis 
appears, and especially if the patient shows a rajiid pulse with cyanosis, 
repeated and larger doses are administered — 200 cubic centimetres daily for 
two or three days. The immediate effect of the antitoxin is more dramatic 
nhen given by the vein, but its action, while slower, is more jirolonged by 
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the subcutaneous method, with no reactions. From five to ten days after 
injection scrum rashes regularly appear. 

The actual value of such a method of treatment can be determined only 
by an extended use in routine by a number of men in several institutions. 
I have used it with some freedom in more than one hut have thought it 
best to present fifty cases from one hospital and to compare this series with 
the mortality of a larger group. 

In a series of 450 cases of acute appendicitis cared for by several oper- 
ators at the Brooklyn Hospital in the last five years, 297 were suppurative 
or catarrhal ; of these two died, a mortality of .67 per cent. One hundred 
fifty-three cases were gangrenous with more or less peritoneal involvement. 
Of these twenty-five died — a inortalit}' of 16 ])er cent. Of this group 
ninety-eight were cases of localized gangrene or abscess, of which thirteen 
died, thirty-eight were classed as Sjircading peritonitis with six deaths, and 
seventeen as generalized peritonitis with .six deaths. 

In the group treated with antitoxin there were no simple or supjnirative 
cases. The serum was used only in cases of gangrene and its sequela;, 
often late, often sparingly. 

There were, however, ten cases of localized gangrene and abscess with 
one death, fifteen cases of spreading peritonitis with three deaths and twenty- 
five cases of general peritonitis with six deaths. 

In the first series, the deaths from general peritonitis showed a 35 per 
cent, mortality; in the second (with antitoxin), a rate of 24 per cent. 

It will require a much larger series and a more consistent use of antitoxin 
early, before a true estimate of its value can be made. At present it is our 
feeling that it should be tried in all cases presenting gangrenous change in 
the appendix at operation and in cases showing evidence of any peritoneal 
involvement at that time, and that its use should be extended until the case 
is out of danger or beyond help. A more critical and complete bacteriological 
study of appendicitis and of intestinal sepsis and a clinical evaluation of its 
results are most evidently needed and a larger viafcria medica of antitoxin 
sera would seem from the French experience to be needed. It is to be hoped 
that both these needs may be supplied. 

ILLUSTRATIVE CASES 

Case I. — W. D., Jr., a boy of ten years, who had been sick for a week, was admitted 
with a rigid and somewhat distended abdomen with a tender mass in the right iliac fossa. 
Cyanotic, dilated pupils. Temperature 102°, pulse 140, respirations 40. Operation showed 
a generalized purulent peritonitis, a gangrenous appendix hanging over the pelvic brim, 
which contained foul, brown fluid. Appendectomy and drainage. Antitoxin immedi- 
ately — 100 cubic centimetres by clysis, repeated once on the second daj'. Pulse reached 
normal on the third day, temperature, on the sixth, after which a good recovery. 
Culture — B. Welchii and colon. 

Case II. — D. J., a child of eight years, admitted after two weeks of fever with a 
mass in the right lower quadrant size of a grapefruit. Temperature 104°, pulse 140. 
respirations 40. Operation showed an appendicular abscess which contained about 
3 ounces of foul pus. There was some spreading peritonitis present. Antitoxin, lOO 
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cubic centimetres, was given on the day before operation by clysis and this was repeated 
two days later. The cyanosis did not disappear until after the second injection. A 
moderately stormy convalescence was established by the seventh day. 

Note the early subcutaneous use of serum. 

Case III. — S. S., aged forty-five years, admitted forty-eight hours after the begin- 
ning of her third attack. Her pain began in the right lower quadrant which persisted in 
spite of castor oil and enemas, and at the time of admission to the hospital was general. 
She vomited thirty-eight hours after the beginning of the attack. Her abdomen was 
moderately distended and generally tender, the right side more than the left. Her entire 
right side was markedl}'^ rigid. There was moderate rigidity on the left side, more 
marked below. Her temperature was 102°, her pulse 120, her respiration 40; 17,000 
leucocytes, 8,070 polymorphonuclears. She was somewhat cyanotic. She was operated 
on immediately and a gangrenous appendicitis with general peritonitis, foul, free pus, 
creamy brown, foul, surrounded the purple and inflamed coils of small intestines. The 
pelvis was full of foul pus ; there was more pus in the right kidney fossa. 

An appendectomy was performed and a drain inserted to the pelvis and to the 
appendix stump. She received 100 cubic centimetres of perfringens antitoxin intra- 
venously on the second day and another 100 cubic centimetres by clysis on the third. 
Her convalescence was stormy with repeated vomiting, approaching fsecal in character, 
a low temperature and a high pulse rate, which reached ninety on the seventh day, after 
which she made an uninterrupted recovery. Culture of the peritoneal fluid gave B. 
Welchii in pure culture. 

Case IV. — D. P., admitted with a history of vomiting and abdominal pain for twelve 
days; the pain in the main, suprapubic. Temperature 100°, pulse 100, respirations 20; 
leucocytes 14,400, polymorphonuclears 82 per cent. A large, rounded mid-line mass 
between the navel and the pubes. Operation showed the whole lower abdomen filled by 
an inflammatory mass ; finger dissection, after walling off, opened a cavity containing 
about a quart of foul-smelling, thin pus. A counter incision and drain in left inguinal 
region and rubber tube drains to the cavity in the pelvis. No attempt to find the 
appendix. A f?ecal concretion was found in the cavity. He did not receive any anti- 
toxin until the first day after operation when he was given 500 cubic centimetres in the 
vein. This was repeated in the next two days until he had 1,000 cubic centimetres in all. 
A temporary improvement was not maintained. An overwhelming intoxication carried 
him off by death on the fifth day. 

Case V. — F. R., a girl aged sixteen 3'ears. Pain in the epigastrium two days before 
admission; vomited repeatedly the next day and pain shifted to the right lower quadrant. 
On admission, marked right-sided rigidity, most pronounced below. Rectal examination 
revealed a mass in the right upper pelvis, verj' tender to touch. Temperature 100.2°, 
pulse 160, respirations 40; leucocytes 23,600, 90 polymorphonuclears. 

At operation four ounces of opaque yellow fluid escaped. The omentum fastened 
to the base of the cjecum from which an appendix, 3^4 inches long, ran straight down 
from the brim to the bottom of the pelvis. The distal half was gangrenous and perforated 
with free faical matter surrounding it. The appendix was removed and a 54 -inch tube 
with raffia to the bottom of the pelvis, a smaller soft tube to the base of the caecum. 

One hundred cubic centimetres B. Welchii antitoxin was given eighteen hours after 
operation and repeated everj’- twelve hours until 600 cubic centimetres had been given. 

le pulse rate fell to 100 on the second daj' and remained there. The temperature 
reached normal on the eleventh daj". She suffered from marked distention and vomited 
lecaloid material on the third and fourth days. Lavage was not needed after the fifth 
3 nd she made an uncomplicated recover}'. 

Culture B. Welchii and colon bacillus. 

The fecal peritonitis, the immediate response of the pulse rate to antito.xin, the 
continued fever and peritonitis, the critical period of the fourth and fifth days and the 
associated colon infection are noted. 
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POST-OPERATIVE PAROTITIS* 

By Paul H. Chaelton, M.D. 

OF CoLTTJtBUS, OhIO 

FROM THE DEPARTMENT OF SURGERY OP THE OHIO STATE UNIVERSITY 

Although this condition was first described by Mtinde in 1878 follow- 
ing ovariotomy, Paget as earl}^ as 1886 reported loi cases of secondary 
parotitis, one-balf (fifty-one) of which took place after operation upon the 
abdomen, which included gastrotomy, enterostomy, as well as herniotomy, 
colostomy, abdominal and umbilical tumors and penetrating wounds of the 
abdomen. The other 50 per cent, occurred after operations u]Don 
the female genitalia. He declared that the peritoneum, genital organs and 
parotids were indirectl}^ and reflexly related (bear in mind that abdominal 
surgery then chiefly dealt with the pelvic organs, particularly with ovari- 
otomy). In 1889 Planau stated that parotitis occurred secondary to infec- 
tion of Stenson’s duct h)’’ mouth organisms. However, the two theories, 
namely that metastatic foci develop in the gland only from sepsis on the one 
hand and that it is a local extension of infection from the mouth up Stenson’s 
duct on the other, have continued until today, the more general consensus on 
opinion favoring the later view. Hanau and Pilliet believe that the organisms 
go up the duct and in their pathologic specimens demonstrated that the 
inflammation began around the ducts and spread outward into the perilobular 
tissue, whereas, the}'- argued, should the etiology be embolic the inflammation 
should at first appear as a perivascular process. The outer one-third of the 
duct contains the same organisms as found in the mouth. 

A close analogy is suggested between infections of the salivary glands 
and other large glands which also empty into mucus-lined cavities. The cases 
usually fall into two broad groups, one in which an acute inflammation of 
the gland is the first noticed and predominant symptom, and the other pre- 
senting primarily recurrent symptoms of duct obstruction. Added to the 
obstruction there may be any grade of inflammation of the gland and duct. 
The obstructing agent might be simifly the swelling and thickening of the 
mucosa or a plug of mucus lodged at the meatus or some inflammatory con- 
striction or a stone formed anywhere in the duct. While it is now generally 
accepted that at least the great majority of pyogenic inflammations of the 
parotid gland are due to an ascending infection there is evidence to warrant 
the belief that a blood-born infection is an occasional cause of acute suppura- 
tive parotitis. It is also likely that infection may be born by the lymphatic 
channels. 

In addition to the presence of oral infection the most commonly mentioned 
predisposing factor is dryness of the mouth following operation, due to the 

Read before the Columbus Surgical Society, October 26, 1928. 
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practice of withholding fluids as well as the temporary hyposecretion follow- 
ing hypersecretion during and after narcosis. In this connection it is inter- 
esting to note the report of the study of i,ooo cases of gastric ulcer treated 
medically and not surgically. In 470 cases treated with oral starvation there 
were twenty-one cases of parotitis, an incidence of 4.5 per cent., while in 
530 cases allowed something by mouth there were only two cases of parotitis, 
an incidence of but 0.4 per cent. It is apparent from these figures that 
acute suppurative parotitis occurs ten and one-half times more frequently in 
such cases of gastric ulcer than in cases allowed fluids by mouth. In this 
series mouth washes did not seem to have any influence upon its occurrence. 
Of course the question naturally arises that if dryness of the mouth is an 
exciting factor why do not the sublingual and submaxillary glands become 
involved, although they very rarely do. This is explained by Lynn on the 
basis that the parotid is essentially a serous gland while the submaxillary and 
the sublingual are of the mucous variety. Stuart Low has demonstrated a 
definite inhibitory effect of mucin on bacterial growth. Likewise the parotid 
contains lymph nodes while the other glands do not, thus favoring the exten- 
sion of inflammatory processes. On the other hand Buscarlet and Kaiser 
abroad and Jennings and Fisher in this country hold the view that secondary 
pyogenic parotitis originates as a result of metastatic foci from purulent 
exudate elsewhere in the body or as a part of a general pyaemia. As a rule 
the evidence of positive blood culture is lacking. The supporters of the 
hasmatogenous theory believe that the infected emboli find favorable soil in 
the parotid gland as the masseter muscle interferes with the blood supply to 
the gland and congestion often develops. Against this theory is the fact that 
it may occur in cases where the operative wound healed by primary intention 
with an entirely aseptic course. I believe that it has been clearly demonstrated 
that the type of anaesthetic or the preliminary hypodermic have no bearing. 

Traumatism at the time of operation, by pressure upon the angle of the 
jaw and the gland has been mentioned by some authors but I believe that the 
occurrence is as great in cases operated under other types of anaesthetics than 
general (local and spinal) or in cases where particular attention has been 
paid to this as a causative factor. 

Occurrence . — The condition occurs most frequently in adults, especially 
after the third decade of life. It is more common in the female; this I 
believe is due to the fact that the majority of abdominal operations are upon 
the female. More cases have been noted to occur from November to April 
when respiratory infections are more prevalent; 20 to 33 per cent, are bilat- 
eral. Most cases follow severely infected conditions, appendicitis, peritonitis, 
perforating gastric ulcer, and so forth. In fact, next to ovarian cyst, per- 
forating gastric ulcer is said to be the most frequent operative condition 
which is followed by parotitis. Collins reports 6, too operative cases with 
eight cases of parotitis, 0.13 per cent, (one of these occurred awaiting opera- 
tion). All these cases were abdominal operations. This series now includes 
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thirteen cases occurring in 2,716 major operations (0.47 per cent.). There 
were four deaths and nine recoveries, and two cases were not operated upon. 

Classification. — Deaver prefers to classify these cases as follows; i. Meta- 
static, in pygemic conditions ; 2. ascending, via the ducts ; 3, traumatic. I be- 
lieve that a better classification and one that is more helpful in indicating the 
treatment is as follows; i. Simple acute; 2, acute suppurative; 3, gangrenous. 

Bacteriology. — The most common infecting organism is the staphylo- 
coccus. The other organisms that are found are the pneumococcus, strepto- 
coccus, and bacillus coli in the order named. Hellendale reports one case 
of post-operative gonorrhoeal parotitis but he does not think that the demon- 
stration of gonococcus pus from the parotid is any final proof of the hema- 
togenous origin of the infection. 

Signs and Symptoms. — The condition usually appears in two to ten days 
following operation, although Fowler reports one case eighteen days post- 
operative. There may be no great change in the patient’s general condition 
while on the other hand there is usually a sharp rise in the patient’s tempera- 
ture, even to 104° F. or 105° F., with a corresponding increase in the pulse 
rate. The attack is ushered in, as a rule, by severe pain in the region of 
the angle of the jaw. The pain is severe owing to the abundant strong 
fibrous septa throughout the gland which is of the racemous type, thereby 
permitting very little tension. The location and relation of the gland is also 
a factor in the production of pain. Swelling of the glenoid portion of the 
gland produces pain in the ear and in the temporo-maxillary articulation. 
Swelling of the carotid and pterygoid lobes causes pain and fulness in thC' 
throat. Opening the jaw decreases the space between the jaw and the external 
auditory canal and mastoid, thereby pinching the gland. Dyspnoea and 
dysphagia may be evident due to pressure inward of the swelling. While 
extension from one lobe to another is slow due to the dense septa the whole 
gland is often involved in the process. 

Clinical Course. — This may be mild with little fever and slight discomfort 
or moderate pain and slight swelling limited to the parotid region. On the 
other hand the conditions may be extremely severe from the first with all the 
clinical symptoms and laboratory findings of a severe infection, including 
great pain in the gland, chills, high fever and marked swelling, first in the 
gland itself and then later a rapidly spreading oedema of the neck, head, and 
face. This oedema may close the eyes and may involve the neck down to 
the clavicle. It may extend inward into the pharynx embarrassing the 
air passages. Delirium may intervene and in children there may be convul- 
sions. The process may rupture into the external auditory canal. Seventh 
nerve involvement is rare. The process may rapidly become gangrenous. 

Diagnosis. — This is based upon the history of a recent injury or operation, 
discomfort and pain in the neck, swelling and tenderness of the gland and 
constitutional and laboratory findings of a pjmgenic infection. If the opera- 
tive field is nearby a differential diagnosis of a lymphadenitis or cellulitis 
must be made. The constitutional symptoms depend upon the severity of 
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the infection and the reactionary power of the patient. The temperature 
may be 103° F. to 105° F. and the pulse no to 130. In cases of low 
virulence the temperature may only reach 99° to 99.5° F. The leucocyte 
count varies from 9,000 to 25,000. In seeking parotid tenderness and swell- 
ing bear in mind the gland runs foi'ward below the lower border of the 
zygoma and extends backward behind the ramus of the jaw below the lobe 
of the ear. 

Prognosis . — Every post-operative parotitis is a potential lethal factor until 
it proves itself benign, and to await spontaneous evolution jeopardizes life. 
The death rate is 33-33.5 per cent, in those cases requiring incision and as 
high as 42.8 per cent, in all cases. This figure may be inaccurate by the 
fact that the original condition for which operation is performed is often a 
definite factor in the mortality. In the cases in which the parotid infection 
was but one evidence of a terminal condition it is an essentially fatal malady 
and not favorably influenced by any form of treatment. 

Complications . — These need only be mentioned and may consist in 
thrombosis, phlebitis, or ulceration of large vessels with lieemorrhage neces- 
sitating the ligation of the external carotid. Sinus thrombosis, meningitis, 
retropharnygeal abscess and abscess of the mediastinum are to be thought of. 

Treatment . — A differential diagnosis of the type suggests at once the 
method of treatment. This condition is a comparatively infrequent complica- 
tion of operative surgery and for this reason the experience of the average 
surgeon in its treatment is necessarily limited. The lightning-like rapidity 
with which it attacks the patient already severely handicapped often over- 
whelms both the patient and the attendant. The treatment may be divided 
into the prophylactic and the active. Prophylactic treatment should consist 
of the following measures : careful manipulation of the patient’s jaw by the 
anjesthetist to avoid trauma to the gland. A rigid and careful mouth toilet 
of every patient prior to ansesthesia. Any infection of the gums should be 
painted with tincture of iodine. Dryness of the mouth should be prevented 
after operation. This can be best accomplished by supplying fluids liberally 
to the patient either by rectum or by hypodermoclysis. The needles for giv- 
ing fluids by hypodermoclysis can be left with safety in the patient for four 
or five days and a pint of fluid given every three or four hours, thus avoiding 
the pain and discomfort of reinserting the needles each time. The patient 
may be allowed to suck ice or better still lemon stick candy, the acid of the 
lemon stimulating the salivary secretion. 

A case of parotitis having developed, it is quite essential that we early 
determine the type with which we are dealing. If the simple acute, the 
application of either ice bags to the gland or hot fomentations will suffice. 
Opinion differs as to which is the better. The application of an ointment of 
belladonna and ichthyol to the parotid region which is covered with oiled 
silk and then hot fomentations seems to give relief to a certain extent. 
Alpine light therapy may be of benefit. 

If possible to open the mouth one should see that the duct is open by 
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manipulation or probing. If obstruction is met with assure yourself by 
palpation or X-ray that stone is not present. Patency of the duct must be 
maintained if possible by probing or splitting the opening of the duct. 
Operation for drainage of the gland becomes imperative as soon as it appears 
probable that the gland infection is not going to subside spontaneously or in 
those cases in which we are dealing with an acute suppurative type from the 
start as evidenced by the clinical picture. Owing to the toughness of the 
capsule it is difficult to demonstrate fluctuation. Doubtful cases should be 
drained not later than forty-eight hours from the onset to avoid suppuration 
and gangrene, as well as possible rupture into the throat or external auditory 
canal. Where necrosis has occurred the convalescence will be slow and one 
has a long-continued, tedious, painful dressing case. Continuous moist heat 
is valuable at this stage. 

The method of incision of Lilienthal I believe to be the safest and best. 
This consists of a vertical skin-deep incision extending from in front of the 
auricle and just as close to it as possible. The incision is extended to the 
hollow behind the angle of the jaw and thence in a gentle curve forward as 
far as the projection of the anterior border of the masseter muscle. The flap 
of skin thus formed is reflected forward revealing the greater part of the 
parotid gland with its overlying fat and fascia. Incisions, as many as appear 
necessary, may now be made through the parotid fascia into the gland itself 
the line radiating in a general way along the course of the pes anserinus. 
No incision, however, should cross the line of Stenson’s duct. Deeper col- 
lections of pus may be evacuated through the same cutaneous incision by 
puncturing through the fascia behind the ramus of the jaw and then enlarging 
the opening with a director or dressing forceps. 

Case Reports. — Case I. — Male, aged thirty-six, admitted June 5, 1928, strepto- 
coccic cellulitis of left leg complicated by acute nephritis and diabetes mellitus; incision 
and drainage. On nineteenth hospital day, swelling of left parotid gland noted with 
severe pain and difficulty in swallowing. At end of forty-eight hours, incision, no pus, 
followed by subsidence of swelling. After four days, swelling and tenderness of right 
parotid gland developed which, under heat, subsided after three days. Patient died thirty- 
eight days after original admission. 

Case II. — Male, aged forty, admitted June 20, 1928 ; severe general abdominal pain ; 
no localization at any time; stools fluid and frequent; abdomen distended from tym- 
panites ; temperature normal ; pain subsided end of fourth day ; simultaneously (tenth 
day of illness) developed sharp pain and swelling in right parotid region; elevation of 
temperature to 103.2° ; incision of gland evacuated large amount of pus, drainage ; forty- 
eight hours later, right peritonsillar abscess opened and drained, spontaneous escape of 
pus through right external auditory canal ; from this point, uneventful convalescence. 

Case III. — ^Woman, aged twenty-five, admitted July 7, 1928; salpingectomy and 
appendectomy; morning of second post-operative day pain with moderate swelling and 
tenderness over both parotids ; iced fomentations for one day, then changed to hot 
fomentations; relief after forty -eight hours; four days from onset swelling and pain 
had disappeared; temperature normal. 

Case IV. — Woman, aged twenty, admitted March ii, 1928; hysterectomy and appen- 
dectomy; forty-eight hours after operation, right parotid swollen and tender; oil of 
" "'^'^I'grcen applications over gland with little relief ; fourth day heat applied ; sixth day 
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local condition aggravated, condition stationarj' for four days; twelfth day right side 
of face and neck greatly swollen, no pain ; Alpine light applied, heat continued, tempera- 
ture normal. 

Case V.— Man, aged sixty-six, admitted May 22, 1928; cancer of rectum; prelimi- 
nary colostomy, removal of rectum by transsacral route; eleventh post-operative day 
left parotid gland swollen and tender; general failure with death fourteen days post- 
operative. 

Case VI. — Woman, aged twenty-three, admitted November 22, 1926; bilateral 
salpingectomy and appendectomy; morning of day after operation, parotid gland swollen 
and tender, ice bags, gradual subsidence of pain and swelling with both glands normal 
by fifth day post-operative. 

Case VII. — Woman, aged thirty-one, admitted Januarj' 24, 1927; cholecystectomy 
and appendectomy three years previously; now admitted because of pain throughout 
abdomen; abdominal distention and tenderness; no operative interference; gradual im- 
provement in abdominal pain and tenderness. On third day, swelling and tenderness in 
right parotid region ; ice bag applied ; increase of local pain ; fifth day entire right side 
of face and neck, including right eye, swollen and tender but not very painful ; bella- 
donna ointment; seventh day temperature normal, swelling subsiding, recovery. 

Case VIII. — Man, aged forty-nine, admitted May 28, 1928, ruptured appendi.x, gen- 
eral peritonitis, appendectomy, multiple drainage. Hypodermoclysis normal salt solution 
each day post-operative; fourth day pain and tenderness left parotid region; parotid 
gland swollen; fifth day pain and tenderness and swelling in right parotid gland; ice 
bags ; pain and swelling in both glands gradually subsiding and by tenth day condition 
had entirely subsided. 

Case IX. — Woman, twenty-one years, admitted April 3, 1927, appendectomy for 
chronic appendicitis; second day post-operative swelling and tenderness in right parotid 
region ; rapid swelling and pain in gland and face ; dry heat applied ; following morning 
marked increase in symptoms; ichthyol and belladonna ointment applied with dry heat; 
following day dry heat discontinued, hot moist packs applied; by sixth day swelling 
and pain greatly decreased, temperature normal ; uneventful recovery. 

Case X. — Boy, aged thirteen, acute suppurative appendicitis ; appendectomy with 
drainage; uneventful course for eight days; on eighth day developed pain and swelling 
in right parotid gland ; gland became quite swollen and painful ; temperature elevated for 
five days ; gradually dropped, reaching normal on fourteenth day post-operative with 
subsidence of swelling and disappearance of pain ; recovery. 

Case XI. — Man, aged sixty, admitted December g, 1925 ; acute gangrenous appendi- 
citis ; appendectomy with multiple drainage; diffuse peritonitis; tenth day post-operative 
marked swelling of left parotid gland with pain ; thirteenth day swelling of gland had 
diminished : general condition bad ; death of patient. 

Case XII. — Girl, aged nine, admitted August 14, 1929, acute gangrenous appendi- 
citis: appendectomy, drainage; on twentieth day post-operative after apparent normal 
wound course pain and tenderness developed in region of right parotid gland: question- 
able whether the condition was one of mumps or was a mild post -operative parotitis : 
after two days left side of face was oedematous, slightly tender with normal temperature, 
pulse and respiration ; from this point on the convalescence was uncomplicated. 

Case XIII. — Man, nineteen years, fracture of ribs and vertebrse, traumatic ; laminec- 
tomy. Three days post-operative right parotitis developed; following day this was 
bilateral ; general condition of patient bad ; patient died five days after operation. 
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BLEEDING GASTRIC AND DUODENAL ULCERS* 

REPORT OF 52 CASES 

By J. William Hinton, M.D. 

OF New York, N. Y. 

Fnoxr THE suhgical service or hellevue hospital 

In discussing bleeding ulcers, confusion may arise unless one definitely 
states to which type of case one is referring. This presentation will include 
only those cases that have had one or more gross ha?morrhages that were 
severe enough to confine the patients to the hospital. Cases in which an oc- 
casional tarry stool has occurred, or those in which occult blood has been 
found in the gastric or stool examination, are excluded. During the past 
nineteen and one-half years, or from January l, IQU, to July i, 193 °' there 
have occurred fifty-two cases of bleeding ulcers in the Fourth Surgical Divi- 
sion at Bellevue Hospital. These cases have been divided according to the 
year of hiemorrhage to determine whether there has been an increase in the 
frequency during recent years, and Table I will reveal a marked increase 


Table I 

Year 1)1 Which Hamorrhage Occurred 


ipii 4 

1912 I 

1913 2 

1914 I 

1915 I 

1916 I 

1917 o 

1918 I 

1919 0 

1920 0 

1921 I 


1922 0 

1923 I 

1924 3 

1925 2 

1926 2 

1927 3 

1928 10 

1929 13 

1930 6 

Total 52 


during the past two and one-half years. During this period twent3'-nine 
htemorrhages occurred, or over 50 per cent, of the total. A paper- on acute 
perforated ulcers, which included 105 cases from the Fourth Surgical Division 
from 1911 to 1929, revealed one perforation in 1911 as against thirteen for 
1929. Whether this increase in complications is due to more conservative 
treatment of ulcers during the past few years I would not attempt to say, 
but Eusterman, in discussing a recent paper of Balfour’s^ in which 500 con- 
secutive cases of duodenal ulcer were studied in which gastroenterostomy 
alone was done during the years of 1918 and 1919, stated: “The fact that 
87 per cent, of patients with duodenal ulcer had complete cure or satisfactory 
relief is a commendable showing. That such cases are safeguarded from 
* Read before the New York Surgical Society, November 26, 1930. 

844 



BLEEDING GASTRIC AND DUODENAL ULCERS 


future perforation and to a large degree from further hemorrhage and that 
subsequent disturbances are easily controlled is worthy of note.” 

The cases with which we are here concerned have been divided according 
to the month in which the hemorrhage occurred, and in Table II it will be 

Table II 


Mouth in Which Hccmorrhage Occurred 


January 

5 

August 

4 

February 


September 

4 

March 

4 

October 

3 

April 

5 

November 


May 

6 

December 

4 

June 



— 

July 


Total 

52 


noted that eleven cases, or one-fifth of the total number, occurred in February. 
It was thought advisable to further divide the cases into three groups : Group 
I, cases that died with or without operation; Group II, cases not followed 
since leaving the hospital ; and Group III, cases under observation. 

Group I . — There have been six deaths in cases not operated upon and 
four deaths following operations for bleeding ulcers. Of the six cases that 
died without operation, it is interesting to note that four of these had negative 
gastric histories. In spite of transfusions and other supportive measures, 
these cases resulted in fatalities and their conditions were such that operative 
intervention could not have been done. (See Table III.) There were also 
four post-operative deaths in cases operated upon for bleeding ulcers. In 
studying these cases it would seem that Case I, Table IV, should have been 
given a trial at medical treatment. Case III, Table V, with a definite ulcer 
at operation, which consisted of gastroenterostomy and appendectomy, died 
from pneumonia and no evidence of the ulcer was found at autopsy, this 
indicating that the ulcer had completely healed within five days. In view of 

Table III 


Cases of Bleeding Ulcers Not Operated upon Resulting in Death 


No. 

Date 

Age 

Sex 

Past history 

1 Location of 

1 lesion 

Previous treatment 

I 

July 8, I9H 

60 

M 

Pain for nine months, vomiting 
blood, and blood in stools several 
days. 

i 

Duodenum 

None 

2 

December 14, 1925 j 

43 

M 

Operated for perforated ulcer, No- 
vember. 1922. Symptom-free until 
past six months. Now pain after 
meals. On admission to hospital 
vomited blood. 

Duodenum 

Operation 

3 

March ii, 1927 

35 

M 

Pain in abdomen and vomiting for 
nine days but no blood. j 

Duodenum 

None 

4 

March 23, 1927 

SI 

P 

Vomiting blood twelve hours. , 

Duodenum 

None 

S 

August 8. 1927 

44 

M 

Vomiting blood sLx hours. 

Gastric 

None 

6 

August 20, 1929 

56 

M 

Bleeding from rectum seven days. 

Gastric 

None 

1 
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Table III — Continued 


No. 

Stay in hospital 

Treatment in hospital 

X-rays 

Autopsy 

I 

4 days. Died, July I2, 
ipii. 

Infusions and hypodcrmoclysis. 

None 

Yes 

2 

4 days. Died. Decem- 
ber i8, 1925. 

Infusions and one transfusion. 500 
cubic centimeters. 

None 

Yes 

3 

4 days. Died, March 
IS. 1927. 

Profuse ha:morrhage, died within 
two hours. 

Negative 1 

Yes 

4 

6 hours. Died, March 
23. 1927. 

Infusion. 

None 

Yes 

5 

2 days. Died, August 
10, 1927. 

Transfusion, August 8 , 1927, soo 
cubic centimeters. 

Transfusion, August 9, 1927, Soo 

None 

Yes 

6 

3 days. Died, August , 
23, 1929. 

Infusions, transfusions, August 21, 
1929, soo cubic centimeters. Trans- 
fusion, August 23, 1929, 800 cubic 
centimeters. 

None 

Yes 


Table IV 


Cases of Bleeding Ulcers Operated upon That Died 


B 

Date 



Past history 

Location of 
lesion 

Previous treatment 

I 

May 8, 1928 

34 

M 

Seven years ago attacks began, with 
pain after meals for a few months. 
Another attack five years ago. Two 
weeks ago had a third attack, vom- 
iting coffee-ground material and 
tarry stools. On leaving Cornell 
Clinic the day of admission, fainted 
and was brought to hospital. 

Duodenum 

No regulated treat- 
ment, visited Cor- 
nell Clinic and X- 
rayed 

2 1 

February 6, 1929 

48 j 

M 

Pain after eating with belching of gas 
for twenty-five years. Vomiting at 
intervals for two years. Tarry 
stools for seven days. Day of ad- 
mission became dizzy, weak, and 
fainted. 

Duodenum 

No regulated treat- 
ment 


No. 

Stay in hospital 

Treatment in hospital 

X-rays 

Autopsy 

I 

3 days. Died, May ii, 
1928. Lobar pneu- 
monia. , 

Operation, May 9, 1928, gastroenter- 
ostomy. 

Duodenal ulcer 

No 

2 

35 days. Died, March 
II, 1929. Pneumonia. 

February 9, 1929, Transfusion, 500 
cubic centimeters. Operation, 
March 8, 1929, partial gastrectomy. 

Duodenal ulcer, 
March s, 1929 

Yes 


Table V 


Cases of Bleeding Ulcers Operated upon That Died 


No. 

Date 

Age 

Sex 

Past history 

Location of 
lesion ! 

Previous treatment 

3 

April 22. 1929 

32 

M 

Pain after meals for one month. 
Tarry stools for several days. 

Duodenum 

No regulated treat- 
ment 

4 

February 3, 1930 

59 

M 

Epigastric pain for one year. Posi- 
tive X-rays for eight months before 
admission. Losing weight and 
vomiting blood for several days. 

Gastric 

Advised as to diet 
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Table V—Contimted 


No. 

Stay in hospital 

Treatment in hospital | 

X-rays 

Autopsy 

3 

; 14 days. Died, May 6, 

Operation, May i, 1929, gastroenter- 

April 28, 1929, duod- 

Yes. No evidence of 


i 1929. 

i Lobar pneumonia. 

ostomy, appendectomy. Found on 
anterior surface of first portion of 
duodenum an indurated area in 
which crater could be felt. 

enal ulcer 

duodenal or gas- 
tric ulcer. 

4 

27 days. Shock. 

1 

! 

! 

Operation, February 28, 1930. Partial 
gastrectomy. Transfusions, Feb- 
ruarj' ii, 1930, 500 cubic centi- 
meters; February 13, 1930, 7S0 
cubic centimeters; February 22, 
1930, 600 cubic centimeters; Febru- 
ary 28, 1930, soo cubic centimeters. 

June 26, 1929, ulcer 
of lesser curvature. 
Pars media 

No 

i 


this fact, it might seem as if more conservative operations in Cases II and lY 
would not have been advisable. 

Group II . — There were twenty-one cases in this group. Four cases which 
were operated upon for bleeding ulcers have not been followed. The type 
of operation can be seen in Table VI. There are four other cases that have 

Table VI 


Cases Operated upon for Bleeding Ulcers But Not Follosved 


i\o 

Date 

Age 

Sex 

Past history 

Location of 
lesion 

Previous treatment 

1 

May IS. 1911 

47 

1 

Pain in abdomen and vomiting of 
food for thirteen years. Vomiting 
food on admission. 

Pyloric 

No regulated medi- 
cal treatment 

3 

October 6, 1911 

21 


Indigestion and abdominal pain for 
ten months. Vomiting of blood day 
of admission. 

Ulcer not 
found at 
operation 

None 

3 ^ 

October 10, 1918 ^ 

1 

2S 

F 

Gastric hsmorrhage three years be- 
fore admission on two occasions. 
Pain for six months. Vomiting 
blood day of admission. 

Gastric 

None 

4 

May 1, 1924 

35 

M 

Pain and discomfort for six months. 
Vomited blood just before admis- 
sion. 

Gastric 

i 

None 


No. 


Treatment in hospital 

X-rays 

Follow-up 

r 

18 days. Discharged, 
Junes. 1911. 

Operation, May 18, 1911. 
Gastroenterostomy. 

] 

None 

Not followed 

2 

27 Discharged, 
November 3, 1911, 

Operation, October 9, 1911. 
Gastroenterostomy. 

None 

Not followed 

3 

days. Discharged, 
December lo, 1918. 

Operation, November 14, 1918. 
Partial gastrectomy. 

October 25, 1918, 

ulcer of lesser cur- 
vature 

Not followed 

I 

4 

40 days. Discharged, 
June 9, 1924. 

Infusions for haemorrhage. Opera- 
tion, May 27, 1924. Gastroenter- 
ostomy. 

May 20, 1924, ulcer 
of lesser curvature 

j Not followed 


been operated upon for chronic ulcers without pre-operative histories of 
hemorrhages but which have bled post-operatively. In Table VII, Case IV, it 
JS interesting to note that for eighteen years following a gastroenterostomy 
for p3'loric obstruction, the patient was symptom-free, after which time he 
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Table VII 


Cases Thai Have Bled Since Being Operated upon for Chronic Ulcers 


No. 

Date 

Age 

Sex 

Past history 

Location of 
lesion 

Previous treatment 

I 

February 27, 1916 

32 

M 

Stomach trouble four years. After 
operation symptom-free for si.'c 
months. Pain for three months. 
Vomiting of blood for five weeks. 

Gastric 

Operated upon for 
acute perforated 
ulcer. May 29, 
1915. Simple clos- 
ure 

2 

August IS, 1926 

32 

M 

Pain for several years. After opera- 
tion symptom-free until one month 
a^o. Now has pain and vomiting 
blood for one month. Also blood in 
stools. 

Gastric and 
duodenal 

Operation, April I, 
1926, gastroenter- 
ostomy. Followed. 
Sippy diet since 
operation 

3 

February 27, 1929 

27 

M 

Stomach trouble ten years. Oper- 
ated upon twice. Vomiting of blood 
few hours before admission. 

Duodenal 

Operated upon. No- 
vember, 1924, ex- 
ploratory. April, 
1926, gastroenter- 
ostomy 

4 

April 19, 1928 

61 

M 

Operated upon, June 20, 1910, Car- ; 
ney hospital, Boston, for duodenal 
ulcer with pyloric obstruction. Well 
until two weeks ago. First noticed 
tarry stools followed in few days by 
abdominal pain which has contin- 
ued. Stools continued tarry and 
this A- M. vomited blood. 

Duodenal 

None since opera- 
tion 


No. 

Stay in hospital 

1 

Treatment in hospital 

X-rays 

Follow-up 

I 

II days. Discharged, 
March 10, 1916. 

Rest and Sippy diet. Operation ad- 
vised. Refused. | 

March 8, 1916, ulcer 
of lesser curvature. 

Not followed 

2 

3 days. Left, August 
18, 1926, at own re- 
quest. 

Sippy diet and one infusion. 

March is. 1926, gas- 
tric and duodenal 
ulcer 

Not followed 

3 

36 hours. February 
28, 1929. 

Vomiting blood four hours before 
leaving. Left at own request, Feb- 
ruary 28, 1929. 

March 10. 1926, du- 
odenal ulcer 

Not followed 

! 

4 

28 days. Discharged, 
May 17, 1928. 

Sippy diet. 

May 10, 1926, gas- 
troenterostomy, 
stoma normal; du- 
odenal deformity 

Not followed 


Table VIII 


Cases Treated for Bleeding Ulcer But Not Followed 


No. 

Date 

Age 

Sex 

Past history 

Location of 
lesion 

Previous treatment 

I 

February 25, 1911 

30 

M 

Pain in upper abdomen for one year. 
Vomiting blood two days and vora- 1 
iting. 

Duodenal 

None 

2 

July 21, 1911 

19 

M 

Pain for four weeks. Vomiting blood 
twenty-four hours. 

Gastric 

1 None 

3 

October 19, 1911 

40 

F 

Discomfort for a few months. Vom- 
iting of blood for twelve hours. 

Gastric 

None 

4 

January 19, 1912 

19 

F 

Pain in epigastrium for two weeks. 
Bleeding from rectum and vomit- 
ing blood four days. 

Gastric 

None 
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BLEEDING GASTRIC AND DUODENAL ULCERS 


Table VIII — Continued 


No. 

Stay in hospital 

Treatment in hospital 

i X-rays 

1 Follow-up 

I 

32 days. Discharged, 
March 27. ipn- 

I Infusions and diet. 

None 

Not followed 


2 days. Discharged, 
July 23,1911, at own 
request. 

Hypodermoclysis. 

None 

Not followed 

3 

7 days. Discharged, 1 
October 26, 1911, at 
own request. 

Diet and infusions. 

None 

Not followed 

4 

60 days. Discharged, 
March 18, 1912. 

Horse serum and infusions. Bled for 
se\’en days after admission. i 

None 

1 

Not followed 


had a profuse hemorrhage, whereas Case II began hemorrhaging only three 
and one-half months following the operation. This leaves thirteen cases of 
bleeding ulcers that were treated by conservative measures but have not been 

Table IX 


Cases Treated for Bleeding Ulcers But Not Follotved 


No. 

Date 

Age 

Sex 

Past history 

Location of 
lesion 

Previous treatment 

5 

September 28, 1913 

31 

F 

Pain in upper abdomen three weeks. 
Vomited blood three weeks before 
admission and on admission. 

Gastric 

None 

6 

November 30, 1913 

29 

F 

Pain in abdomen after meals for 
three months. Vomited blood one 
week before admission' and tarri- 
stools since. 

1 Duodenal 

1 

t None 

i 

7 

Februarj- 13, 1914 

27 

M 

Abdominal pain six days. Vomiting | 
blood and tarry stools three days. ■ 

Gastric | 

None 

8 

September 7, 1915 

32 

F 

Pain in upper abdomen for thirteen 
years. Vomited blood and in hos- 
pital thirteen years ago for same. 
No other bleeding until si.v hours 
before admission; vomited blood. 

Duodenal 

For haemorrhage 
thirteen years ago 


No. 

Stay in hospital 

Treatment in hospital 

j X-rays 

Follow-up 

5 

Discharged. 
Uctober ii, 1913. 

Fluids by mouth, ice cap to abdomen 
and infusions. 

October 9, 1913. gas- 
tric ulcer lesser cur- 
vature 

Not followed 

5 

85 days. Discharged, 
January- 23, 1914. 

1 

Horse serum, December 3, 1913, 20 
cubic centimeters; horse serum, De- 
cember4, l9i3;transfusion. Decem- 
ber 6, 1913, 900 cubic centimeters. 

January 10, 1914, 
duodenal ulcer 

1 

Not followed 

7 ^ 

Discharged, 
-March 2. 1914. 

Horse serum, February 14, 1914, 20 
cubic centimeters; infusions and 
diet. 

March 27, 1914. gas- 
tric deformity, 
lesser curvature 

Not followed 

s 

' 5 days. Discharged, 
-November 18, 1913. 

Horse serum three times; infusions 
and diet. 

September 16, 191,3. 
duodenal deformity 

Not followed 


followed since leaving. See Tables VIII, IX and X. One case in this group 
1^ interest. Case VIII, female, aged thirty-two years, had a gastric 
thirteen years before admission and was treated in a hospital at 
tune but was symptom-free until six hours before admission. 








J. WILLIAM HINTON 

Table X 

Cases Treated for Bleeding Ulcers But Not Followed 


No 

Date 

■ 


Past history' 

Location of 
lesion 

Previous treatment 

9 

January 13, 1924 

38 

M 

Pain in epigastrium for one year. 
Vomiting of blood twenty-four 
hours. 

Duodenal 

None 

ro 

February 13. 1927 

28 

M 

Pain in abdomen and vomiting blood 
twenty-four hours. 

Duodenal 

None 

II 

September i, 1928 

32 

M 

Negative. 

Duodenal 

None 

12 

August 12, 1929 

38 

M 

Negative. 

Duodenal 

None 

13 

November ig, 1928 j 

30 j 

M 

i 

Pain in abdomen for ci?ht months. 
Tarry stools for two weeks. 

1 

Pyloric 

None, e.xcept ex- 
aminations 


No. 

Stay in hospital 

Treatment in hospital 

X-rays 

Follow-up 

9 

8 days. Discharged, 
January 21, 1924. 

Transfusion. Janu2.ry 15, 1924, 900 
cubic centimeters. 

January 20, 1924, 

duodenal ulcer 

Not followed 

10 

I day. Left at own re- 
quest, February 14, 
1927. 

Sippy diet. 

None 

Not followed 

ri 

20 days. Discharged, 
September 20, 1928. 

Hypodermoclysis, September i. 1928.1 
September 2, 1928, September 3, 
1928; Sippy diet. 

September i8. 1928, 
duodenal ulcer 

Not followed 

12 

3 days. Left at own re- 
quest, August rs, 
1929. 

Infusions and Sippy diet. 

None 

Not followed 

13 

7 days. Discharged, 
November 26, 1928. 

Infusions and Sippy diet. 

November 22. 1928, 
pyloric ulcer 

Not followed 


Group 111 . — There are now twenty-one cases of bleeding ulcers under 
observation in the Gastro-enterological Clinic of the Fourth Medical and 
Surgical Divisions. Of this number seven have been operated upon for 
bleeding ulcers. See Tables XI, XII and XIII. Case I has been operated 
upon twice for a bleeding ulcer : the first operation being a gastroenterostomy 
done in March, 1924, after which the patient continued to bleed, and a second 
operation, which was purely an exploration, performed August, 1927. The 
patient has been symptom-free for the past three years. By the greatest 


Table XI 


Cases Operated upon for Bleeding Ulcers 


No. 1 

Date i 

Age 

Sex 

Past history 

Location of 
lesion 

Previous treatment 

I 

January 23, 1924 

57 , 

M 

(i) Bleeding from rectum ten days, 
also vomiting blood. Six years 
ago similar attack. Another four 
! years ago. No pain or abdominal 

discomfort. 

1 (2) Bleeding from rectum. 

1 (3) Well until four days ago. Tarry 
' stools and vomiting blood. 

(4) Well since last discharge until to- 
day. Tarry stools and vomiting 
blood. 

Duodenal 

! 

Treated for haemor- 
rhage on two oc- 
casions at home 
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BLEEDING GASTRIC AND DUODENAL ULCERS 
Table XI — Continued 


No. 

Stay in hospital 

Treatment in hospital 

X-rays 

Follow-up 

I 

January 23, 1924 to 
February 21, 1024. 
Re-admitted, Feb- 
ruary 28, 1924. Dis- 
charged, March 24, 
1924. Re-admitted, 
September s, 1926, 
to September 24, 
1926. Re-admitted, 
August 18, 1927, to 
October 7, 1927. 

(1) January 25 , 1924, transfusion, 
600 cubic centimeters. 

(2) Operation, March 6, 1924, gas- 
troenterostomy. 

(3) Transfusion, September 7, 1926, 
400 cubic centimeters. 

(4) Transfusion, August 20, 1927, 
Soo cubic centimeters. 

(s) Operation, September 16, 1927, 
exploratory, found normal gas- 
troenterostomy with duodenal 
ulcer but nothing done. 

February 20, 1924, 
duodenal ulcer 
September 31, 1926, 

. stoma normal 
January 4, 1929, 

gastroenterostomy. 
Stoma normal 

May IS, 1930, gas- 
troenterostomy. 
Stoma normal 

No pain, vomiting 
or tarry stools 
since last opera- 
tion. Last seen, 
Septemberii, 1930 


stretch of the imagination the last operation could not have been a factor in 
the patient’s condition during this period of time. Case VI also was of in- 
terest, as he had first a pyloroplasty for hjemorrhage and pain in December, 
1925, then two years later, in January, 1928, a partial gastrectomy for pain, 
and again in December, 1929, he had several profuse haemorrhages. There 

Table XII 


Cases Operated Upon for Bleeding Ulcers 


No. 

Date 

Age 

Sex 

Past history 

Location of 
lesion 

Previous treatment 

2 

February 2, 1928 

30 

M 

Six years ago pain and vomiting of 
blood and tarry stools. Medical 
treatment. Well two and one-half 
years, then another attack. Pres- 
ent attack one week ago, vomiting 
blood and tarry stools. 

Duodenal 

Modified Sippy diet 

3 

April 29, 1928 

37 

M 

No history of abdominal pain. Vom- 
iting blood and tarry stools three 
days before admission. Admitted 
in shock. 

Duodenal 

None 

4 

September 6, 192S 

30 

M 

(r) Patient has had pain for eight 
years after meals. Vomited blood 
day before admission. 

(2) Since leaving hospital, pain after 
meals and tarry stools daily. 

Duodenal 

In hospital eight 
years ago in Cali- 
fornia for three 
weeks. 



Treatment in hospital 

X-rays 

Follow-up 

February 2, 1928 to 
March 25, 1928. 

February 9, 1928, transfusion, 500 
cubic centimeters. Februa^ 10, 
1928. operation, cauterization of 
ulcer, gastroenterostomy and ap- 
pendectomy. 

February, 7, 1928. 

duodenal ulcer 

April 4. 1930, de- 
formity first por- 
tion duodenum. 

Stoma normal 

March 6, 1930, 
symptom-free since 
operation. Last 

seen, July 31, 1930 

April 29, 1928 to June 
19. 1928. 

April 29, 1928, transfusion, 500 cubic 
centimeters. May 5. 1928. trans- 
fusion, 500 cubic centimeters. June 
1, 1928, operation, cauterization of 
ulcer, gastroenterostomy and ap- 
pendectomy. 

May 20, 1928, duo- 
denal ulcer. July 
IS. 1930. duodenal 
deformity. Stoma 
normal 

Symptom-free since 
operation. Last 

seen, October 2, 
1930 

S^tember 6, 1928 to 
September 24, 1928. 
Re-admitted, Octo- 
ber 25, 1928 to No- 
vember 9, 1928. 

(1) On Sippy diet, developed severe 
pain. Diagnosis, perforated ul- 
cer. Operation, September 9. 
1928, exploratorj', no ulcer found, 
nothing done. 

(2) Operation, October 26, 1928, 

cauterizing of ulcer, gastroenter- 
ostomy and cholecystectomy. 

September 25. 192S, 
duodenal ulcer 

After leaving hos- 
pital first time 
would not follov.- 
diet, used alcohol 
frequently. Re- 
turned, Januarj' s, 
1929. not following 
diet 
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Table XIII 


Cases Operated Upon for Bleeding Ulcer 


No. 

Date 



Past history 

Location of 
lesion 

Previous treatment 

5 

August 27, 1927 

42 

M 

Pains after eating for two years. 
Black stools at intetyals. Vomiting 
blood before admission. 

Duodenal 

None 

6 

December i, 1929 

31 

M 

1 

Pain in abdomen after meals for 
eleven to twelve years. Haemor- 
rhage, December 17, 1925- 

Duodenal 

1 

j 

December 17, 1925, 
transfusion, 700 
cubic centimeters 
for haemorrhage. 
Operation , Decem- 
ber 28, 192s. Fin- 
ney pyloroplasty. 
Re-operated upon 
January 8, 1928. 
Partial gastrec- 
tomy. Post-grad- 
uate Hospital. 

7 

January 29, 1930 

4 S 

M 

Pains after meals for two years. 
Blood in stools and vomiting three 
hours before admission. 

Duodenal 

None 


No. 

Stay in hospital 

Treatment in hospital 

X-rays 

Follow-up 

s 

31 days. August 27, 
1927 to September 
28, 1927. 

Infusions and operation, September 
I, 1927, Gastroenterostomy. 

February 7, 1930, ul- 
cer first portion 
duodenum. Stoma 
normal 

Symptom-free since 
operation. Last 

seen, August 2, 
1930 

6 

24 days. Discharged, 
December 24, 1929. 

Transfused, December 4, 1929, soo 
cubic centimeters; transfused, De- 
cember 9, 1929, soo cubic centi- 
meters. 

August IS. 1930, par- 
tial gastrectomy. 
Stoma normal 

Symptom-free sjnee 
leaving hospital. 
Last seen, October 
2, 1930 

7 

36 days. Discharged, 
March 6, 1930. 

Transfused, January 29, 1930, 600 
cubic centim-'-^ — *■ — '• ' " 

ary 31. 1930, 

transfused, — ^ xyjo, ^30 

cubic centimeters; transfused, Feb- 
ruary 10, 1930, soo cubic centi- 
meters; Operation February 14, 
1930. Excision of ulcer and gastro- 
enterostomy. 

September 27, 1930, 
stoma normal. Du- 
odenal deformity 

Symptom-free. Last 
seen, October 2, 
1930 

1 


are five cases that have bled while being treated for chronic ulcers under 
medical management in the clinic. Although they were progressing satis- 
factorily before the heemorrhages they required hospital care while bleeding 
but have not been operated upon. Since their hajmorrhages they have re- 

Table XIV 


Cases That Bled Under Medical Treatment in the Clinic 


No. 

Date 

Age 

Sex 

1 

Past history 

1 

Location of 
lesion 

Previous treatment 

I 

April 28, 1928 

26 

M 

Pain after meals for seven years. 
Tarry stools two weeks before en- 
tering hospital. 

Duodenal 

Treated by physi- 
cian before enter- 
ing clinic, on milk 
diet. 

2 

March i6, 1929 

56 1 

M 

Pain and discomfort in abdomen for 
ten years. 

Duodenal ' 
and gastric 

No regulated treat- 
ment before en- 
tering clinic 

3 

March 23, 1929 

43 

M 

Pain after meals for one month. 

Duodenal 

No regulated treat- 
ment before enter- 
ing clinic 
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BLEEDING GASTRIC AND DUODENAL ULCERS 


Table XIV — Conlinned 


No. 

Stay in hospital 

Treatment in hospital 

X-rays 

Follow-up 

I 

From October 6, ipap 
to October ly, ip2p. 

Sippy diet, ice cap to abdomen. 
Transfusion, 500 cubic centimeters. 

April 23, 1928, duo- 
denal ulcer. Octo- 
ber 26, 1928, same. 
October 23, 1929, 
same. March 15, 
1930, same 

No bleeding since 
leaving hospital 
but slight pain 
every few weeks. 
Last seen April 13, 
X930 

2 

From October 26, 
ip2p to November 
17, ip2p. 

i 

Sippy diet. Transfusion, November , 
I. 1929, 500 cubic centimeters. j 
Transfusion, November 6, 1929, 500 
cubic centimeters. Operation ad- 
vised, refused. 

March 13, 1929, ul- 
cer on lesser curva- 
ture and duodenal 
ulcer. October 15, 
1929, same 

I 

Had a hemorrhage, 
January s, 1930 
and taken to Ford- 
ham Hospital. Op- 
eration at Mt. 
Sinai Hospital, 
February 4, 1930, 
ca. of stomach. 
June 14, 1930, no 
complaints 

3 

From September 7, 
192P to September 
28, 192P. 

Sippy diet. Transfusion, September 
9, 1929. Transfusion, September 
rs, 1929, 500 cubic centimeters. 

March 15, 1929, du- 
odenal ulcer. Sep- 
tember 8, 1930. 

duodenal ulcer 

October 7, 1930, no 
bleeding but some 
pain since leaving 
hospital, April 10, 
1930 


Slimed satisfactory progress under medical care. (See Tables XIV and XV.) 
There are nine cases that were brought to the hospital for hsemorrhages that 
are now being followed in the clinic. These cases are, at the present time, 

Table XV 

Cases Thai Bled Under Medical Treatment in the Clinic 


No. 

Date 

i 

Agei 

i 

Sex 

Past history 

Location of 
lesion 

Previous treatment 

4 

May 25 , 1929 

41 

M 

No history of abdominal discomfort. 
History of tarry stools and vomit- 
ing blood. 

Duodenal 

Transfused in Janu- 
ary, 1928, also in 
March, 1929 

S 

April 28, 1928 

26 

M 

Pain and indigestion for si.x years. 

Duodenal 

1 In clinic. Passed 
tarry stools, Janu- 
ary 3, 1929 to Jan- 
uary 20, 1929 



Treatment in hospital 

X-rays 

Follow-up 

Jrmuary 17. 1928 to 
February 10, 1928. 
March 9, 1929 to 

March 29, 1929. 

Sippy diet and transfusions. 

January 21, 192S. 

negative. March 
21, 1929, duodenal 
ulcer. November 
29, 1929, duodenal 
ulcer 

No bleeding since 
March 9, 1929 

April 25, 1929 to May 
29. 1929. Profuse 
hemorrhage ten 
days after operation 
for acute perfora- 
tion. 

Operation, April 25, 1929. Trans- 
fusion, May s, 1929. 500 cubic 
centimeters. 

April 8. 1928, du- 
odenal ulcer. Sep- 
tember 16, 1929. 
duodena! ulcer. 
April 3. 1930. du- 
odena! deformity 

Symptom-free. Last 
seen, August 28, 
1930 



symptom-free. (See Tables XVI, XVII and XVIII.) Careful laboratory 
work has been done on all the bleeding cases. Each case has had a gastric 
analysis, complete blood count, bleeding and clotting time, clot retraction time, 
platelet counts, complete blood chemistry including urea nitrogen. X. P. X.. 
creatinine, chlorides, sugar, calcium and phosphorus, also urinalysis, W'asser- 
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Table XVI 

Cases Thai Bled Without Previous Trealmenl 


No. 

Date 

Ago 

Sex 

1 

Past history 

Location of 
. lesion 

Previous treatment 

I 

April 14, 1928 

60 

M 

Vomiting blood and tarry stools a 
few hours before admission. 

Duodenal 

None 

2 

December 30, 1928 

32 

M 

(1) Pain after meals for two months. 

(2) Gained forty pounds. No com- 
plaints until two months before 
admission. Vomiting blood seven 
days. 

Gastric. 
Lesser cur- 
vature 

None 

3 

February 24, 1929 

46 

F 

Treated twenty-five years ago in 
Bellevue Hospital for an ulcer of 
stomach. In hospital few weeks. 
Symptom-free until two weeks ago; 
since then pain; vomiting blood 
two hours before admission. 

Duodenal 

Hospital treatment 
for ulcer twenty- 
five years ago. Well 
for twenty-five 
years 


No. 

Stay in hospital 

Treatment in hospital 

X-rays 

Follow-up 

I 

May 14, 1926 to May 
26, 1926 

Sippy diet and infusions. 

May 2S, 1926. du- 
odenal ulcer. De- 
cember 8. 1928, 

negative 

No vomiting of 
blood or tarry 
Stools. Symptom- 
free. March 9, 1929 

2 

December 30, 1928 
to January 16, 1929. 
Re-admitted Au- 
gust 30, 1930 to Sep- 
tember 13, 1930 

(1) January 7, 1929, transfusion, 430 
cubic centimeters. Sippy diet. 

(2) September 7, 1930, transfusion. 
Soo cubic centimeters. Sippy diet. 

January is, 1929. ul- 
cer on lesser curva- 
ture of stomach. 
September p, 1930, 
G. I. Negative. 
September jo. 
1930, chest nega- 
tive 

Last seen, Septem- 
ber 25. 1930 

3 

February 24, 1929 to 
March 9, 1929 

Sippy diet; hypodermoclysis. 

March 8, 1929, du- 
odenal ulcer. Au- 
gust 2, 1929. du- 
• odenal ulcer. July 
22, 1930, negative 

No vomiting or tarry 
stools. Symptom- 
free. Last seen, 
July 31. 1930 


mann and stool examination. All work was essentially negative except a low 
liEemoglobin and red blood count. 

Summary . — Of tbe fifty-two cases reported in this paper, there were ten 
deaths, six of which were in cases treated by conservative measures, the deaths 
occurring in spite of supportive treatment. There were four post-operative 

Table XVII 

Cases That Bled Without Previous Treatment 


No. 

Date 

Age 

Sex 

Past history 

Location of 
lesion 

Previous treatment 

4 

March 31, 1929 

29 

M 

(1) Pain in epigastrium for six or 

' seven years. 

(2) Vomiting blood two days. 

Pyloric 

None 

5 

November 23, 1929 

26 

M 

One year ago operated upon for 
chronic appendicitis. Going to work 1 
fainted on subway steps and cut his , 
face. Vomited blood. 

Duodenal 

None 

6 

May 10, 1929 

41 

P 

Pain after meals for three years 
which was relieved by soda. Vom- 
iting blood and tarry stools for two 1 
days. 

1 

Duodenal 

None 
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BLEEDING GASTRIC AND DUODENAL ULCERS 


Table XVII — Continued 


No. 

Stay in hospital 

Treatment in hospital 

X-rays 

I 

Follow-Up 

4 

Marchsr, i929toMay 
10, 1929. Re-ad- 
mitted February 21, 
1930 to March ii, 
1930 

(1) Sippy diet and infusions. 

(2) Sippy diet and infusions. 

April IS, 1929, pv- 
loric ulcer. Refused 
others 

Patient began treat- 
ment May 11,1929. 
Discontinued in a 
few weeks. Second 
haemorrhage, Feb- 
ruary 21, 1930. Re- 
turns irregularly. 

S 

November 23, 1929 
to December 16, 
1929 

Transfusion. November 27, 1029, 
500 cubic centimeters. Sippy diet. 

November 30, 1929, 
ulcer, first portion 
of duodenum. Au- 
gust s, 1930, duo- 
denal ulcer 

No complaints, ex- 
cept occasional 
pain. Last seen, 
October 2, 1930 

6 

May 16. 1929 to May 
24, 1929 

Infusions and Sippy diet. 

May 20, 1929. duo- 
denal ulcer. March 
II, 1930. duodenal 
ulcer 

Gained fifteen 
pounds. No bleed- 
ing, only slight 
pain. Last seen, 
September 25, 1930 


deaths, and it would seem that in two cases more conservative operations 
should have been done. -In the twenty-one cases that have been operated upon 
or treated conservatively, but which have not been followed, there is little 
information that can be gained from the study of this group, except that the 
patients were discharged improved. Of the twenty-one cases now under 
observation in the clinic, it is interesting to note that five of these were being 
treated for chronic ulcers and progressing satisfactorily when they haem- 
orrhaged severe enough to confine them to the hospital while under our care. 


Table XVIII 

Cases That Bled Without Previous Treatment 


No. 

Date 

Age 

Sex 

Past history 

Location of 
lesion 

Previous treatment 

7 

January 4, 1930 

22 

1 

M 

Abdominal pain for six months. 
Tarry stools for two weeks. 

Duodenal 

None 

8 

February i, 1930 

47 

M 

Fainted and fell at work; received 
lacerated scalp. Two dizzy spells 
few days before. Tarry stools after 
entering hospital. 

Duodenal 

None 

9 

March i, 1930 

31 

F 

Pain in upper abdomen for twelve 
years. Vomiting of blood and tarry 
stools nine years ago. In bed ten 
days. Repeated about every three 
years since. Last two days ago. 

Duodenal 

Modified Sippy diet 


No. 


Treatment in hospital 

X-rays 

Follow-up 

7 

January 4, 1930 to 
January 10, 1930 

A. 0 . R. 

Infusion and Sippy diet. 

January 20, 1930. 

duodenal ulcer 

April 10. 1930. So- 
cial Service visit, 
moved 

8 

February i, 1930 to 
February 20» 1930 

Transfusion, February ii, 1930. 300 
cubic centimeters. Transfusion, 
February- 13, 1930, 300 cubic centi- 
meters. 

March 8, 1930, du- 
odenal deformity. 
July 13. 1930, neg- 
ative 

Improved, no com- 
plaints. Last seen, 
July 17. 1930. 
Gained ten pounds 

9 

March I, 1930 to 
March 6. 1930 

A. 0. R. 

Hypodermoclysis and Sippy diet. 
Transfusion refused. 

April 10. 1930. duo- 
denal ulcer 

Improved, no com- 
plaints. Last seen, 
June 0 . 1930 
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Also, two cases have been operated upon for bleeding ulcers but have con- 
tinued to bleed since their operations. During this period of nineteen and one- 
half years there have been ten full-attending surgeons responsible for the 
treatment of these cases and in view of that it would seem the treatment has 
been fairly uniform and the mortality of 19 per cent, not unduly high. 

Coviment . — After studying these cases, it may seem confusing to de- 
termine how bleeding ulcers should be treated, but, as has been noted, the 
cases of acute hsemorrhages that proved fatal in spite of conservative treat- 
ment usually occurred in patients with negative or short gastric histories. 
The cases with chronic recurring hiemorrhages can usuall}’’ be controlled by 
conservative treatment but whether they are permanently cured cannot be 
stated at present. Surgery seems indicated in chronic haemorrhages if the 
patient is incapacitated at frequent intervals. The type of operation can be 
decided upon only after exploring the lesion, but if possible the ulcer should 
be cauterized or excised, plus whatever operative procedure may seem indi- 
cated. It is very questionable whether partial gastrectomies are ever indicated 
in bleeding lesions, either of the stomach or duodenum. 

REFERENCES 

^ Balfour, D. C. : Results of Gastroenterostomy for Ulcer of the Duodenum and Stom- 
ach. Proceedings of the Staff Meetings of the Maj'o Clinic, vol. v, No. 19, May 
14, 1930. 

° Hinton, J. W. : Acute Perforated Ulcers of the Stomach and Duodenum: Report 
of los Cases. Surg., Gynec. and Obstet., to be published. 


856 



SACRAL CIIORDOm 

By Jamks a. Dickson*, jNI.D.. an*d Charles A. Lamb, M.D. 

oi’ Ci.i;vi;r,Axi), Ohio 

HiOM Titi; ni;p.MiT'ti;\T of oiiTiioi>i;n(r si-m;i:nv op tiik clkvklaxd cmxic 

lx THE present paper, tlie writers ofl'cr another authentic case of 
chordoma to add to tlie rather meagre number now reported. A review of 
the literature has reveale<l accounts of only slij^htly more than eighty cases 
of all varieties. iMost of these have been situated, as was this one, in the 
sacral area, the nc.xt most frecjuent site being the spheno-occipital region, 
although in the past few years some cases occurring along the spine at various 
levels have been reported. Probably, chordoma is not so rare as the number 
of reported cases indicates, many such tumors being cither overlooked or 
incorrectly diagnosed. 

History of the Case . — This patient was a man a.vccl forty-one, a manufacturer, who 
came to the clinic Septemher lo, 1929, complaining' of pain in the lower part of his back. 
This pain began in December, 1928. It was very mild at fir.st, but increased slowlj' 
in intensity. It was of a constant boring character not affected by activity, and inter- 
fered with the patient's sleep. Heat, aspirin, and periods of rest had failed to give 
relief and after months of annoying and unrelievable pain in the lower spine, occasionallj’’ 
radiating down the left leg. a consultation was sought. 

The findings on physical, laboratory, and X-ray c.xaminations were negative, except 
for a tender area the size of a fifty-cent piece over the lower third of the sacrum 
e.xactly in the mid-line. This area could be definitely delimited, and neither pressure 
over the surrounding parts nor manipulation of the lumbosacral or sacro-iliac joints 
produced any pain. Rectal c-xamination revealed a bulging area on the anterior surface 
of the sacrum in its lower third which was tender and scmifluctuant. Tliere was no 
fixation of the soft tissues, and the coccyx was free and movable and not painful. 

Exploration, September 14, 1929, revealed a tumor mass, yellowish, soft, and ver}' 
friable, which protruded from the posterior surface of the sacrum and extended through 
to Its anterior surface, the area of bone erosion being about 2 centimetres in diameter. 
A portion of the tissue was removed for pathological study, and frozen sections were 
made at this time but were not sufficiently clear to permit of a diagnosis. The tumor 
was curetted out as thoroughly as possible, its bed was packed with vaseline gauze, and 
the wound was closed. 

Our pathologist, Dr. Allen Graham, reported that macroscopically, the specimen 
consisted of numerous graj'ish-pink pieces of tissue, soft, friable, and of a somewhat 
gelatinous consistency. Microscopically, the appearance of the tumor tissue was 
variable. There were areas in which small and large solid nests, strands, and masses 
of tumor cells were lying in a homogeneous pink-staining mucoid stroma. The tumor 
cells varied considerably in size and shape. In general, thej'’ were made up of a large 
amount of homogeneous, pink-staining c3'toplasm, containing a relatively small, round, 
spindle-shaped, or irregular nucleus. The nuclei were vesicular, and had well-defined 
nucleoli. The cell outlines were not distinct. There were large masses of multinucleated 
cjtoplasm which had the appearance of syncytial tissue. The C3'toplasm was vacuolated 
m man3’ instances. In some areas the tissue was made up of compact masses of spindle 
cells, forming fibrillas and whorls, little of the mucoid stroma being present, and the 
picture was not unlike that seen in a fibroma or fibrosacroma. The nuclei of the cells 
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were variable in size and shape, and a few mitotic figures and irregular nuclear divisions 
were observed. In other areas there was a mixture of the two histological types 
described above. In a few areas the arrangement of the tissue was somewhat suggestive 
of cartilage. 

The pathological diagnosis was sacral chordoma. 

September 19, 1929, the sacrum was radiated with 900 r-units. The patient was dis- 
charged from the hospital September 22, 1929. He was free from pain, but there was 
a slight seropurulent discharge from the wound. Subsequently he reported regularly 
for dressings and observation until March 10, 1930. Although there had not been 
any return of discomfort nor any external evidence of a recurrence of the tumor up to 



this time, on rectal examination a mass was palpable which seemed to be slowly increas- 
ing in size. Another attempt at complete excision was therefore advised. 

The second operation was performed March 27, 1930. Pre-operative rectal examina- 
tion revealed a sessile mass in the hollow of the sacrum, about the size of a silver dollar 
and approximately 8 millimetres thick. The centre of this mass felt softer than the 
surrounding portion. 

The old scar over the sacrum was excised. Considerable scar tissue was found under 
the skin. The spines of the sacrum were exposed with the periosteal elevator, and 
the ligamentous structures were reflected. There was a small opening into the sacral 
canal of about by 3 centimetres. Through this could be seen a soft mass, bluish- 
graj' in color. The roof of the sacrum was cut away by rongeurs, leaving an opening 
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5 by 10 centimclros in size. The whole of the sacral canal was filled with a fairly firm, 
bluish-gray tumor mass, which was remarkably avascular except at the periphery (Fig. 
i). In the lateral portion of the mass, bundles of tissue could be seen which were 
identified as the sacral nerves. The tumor apparently filled the entire sacral canal, 
and was intimately associated with the sacral nerves. It was deemed inadvisable, there- 
fore, to attempt to remove it because of the probability that these nerves would be 
injured. A rectal examination was made at this juncture, and pressure was applied 
to the anterior aspect of the tumor in the hollow of the sacrum. This mass could be 
seen and felt to bulge slightly just to the left of the mid-line at about the mid-portion of 
the sacrum. The patient made a satisfactory operative recovery and was discharged 
from the hospital April 6, 1930. 

Post-operative treatment consisted of deep X-ray therapy in doses of 160 r-units 
on April 26, May 3, iMay 10. May 24, and June 10, 1930. During this time the tumor 
progressively decreased in size, and gradually became harder and more calcified. 

When last examined, September 9, 1930. the patient had continued free from pain, 
and rectal examination revealed that the tumor was definitely smaller, while all tender- 
ness had disappeared. The X-ray treatments apparently had been successful in checking 
the development of the neoplasm. Metastasis is rare in this type of tumor, and none 
has been found in this case. 

Chordoma is a tumor arising from cellular remains of the notochord, 
occurring, therefore, along the spine, most frequently at its extremities. It 
is composed of epithelial tissue, and is of endothelial origin. 

As far back as 1856 Luschka described a case of chordoma, but did not 
recognize its origin or importance. Miiller in 1858 suggested that the 
notochord was perhaps the origin of these tumors. The name “chordoma” 
was suggested by Ribbert in 1894. The development of our present knowl- 
edge has occurred almost entirely during the past thirty years, more par- 
ticularly since 1922, when Professor Matthew J. Stewart, of Leeds, presented 
the first case recognized in Britain. In 1926 Professor Stewart collected 
fifty-seven reported cases, and in 1929 reports of only eighty cases had ap- 
peared in all the medical literature, and even some of these are questionable. 

The average age at the onset of these tumors is from thirty-five to forty 
years, although cases have occurred as early as one and a half and as late 
as seventy-nine years. Spheno-occipital chordomas appear, on the average, 
ten years later than sacrococc3'^geaI chordomas. 

Males are twice as prone as females to develop these tumors, which sug- 
gests the part that trauma may play in their etiology. As a matter of fact, 
they have been produced experimentally in rabbits by puncturing the body 
of a vertebra. 

The first symptom noticed usually is mild pain in the sacrum or lower 
portion of the spine, located exactly in the mid-line. Pain may radiate down 
the legs or into any region upon the nerve supply of which the growth en- 
croaches. Relief cannot be obtained by the ordinary therapeutic measures, 
and the pain gradually increases until sleep becomes almost impossible. 
While the tumor may be discovered before the occurrence of pain, more often 
R IS found as a result of the pain. The mass may protrude principally within 
the bony pelvis, and thus escape detection unless the sacrum is palpated 
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Fig 2 — View of a section, X 150, showing the Fig. 3 — View of a section, X i*;o, showing the Fig 4 — View of a section, X 600, showing the 
spindle cell type of tissue fibrous capsule of the tumor and the cartilage like syncytial like nnsses of cells with vacuolated cyto 

tissue with mucinous stroma. plasm 
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by rectum. Chordomas grow very slowl}^ but their persistence has been 
regarded as certain. 

Usually there are no s^anptoms except tliose caused by mechanical 
pressure. The diagnosis is suggested by the history of pain in the lower 
spine or skull and by the finding of a palpable tumor mass, semifluctuant 
in character. A positive diagnosis, however, can be made only by the 
microscopic appearance. 

In 1926. Stewart and jMorin described the gross appearance of these 
tumors in detail. The growth is well encapsulated, rounded, and lobulated. 
Gross section a])pears lobulated, and the lobules show nuicoid degeneration, 
often of an advanced character. Frequently, cells of syncytial type are 
embedded in a sea of mucin. Some areas resemble colloid carcinoma, others 
cellular carcinoma. The salient microscopic features described by Stewart 
are as follows: alveolar character of growth; solid epithelial aspect of the 
younger cellular areas ; cytoplasmic and intercellular vacuolation ; formation 
intracellularl}’- of mucinous fluid, which escapes from the cells to form, first, 
intercellular columns and. later, mucin in which only scattered cellular islets 
remain ; rarit}’’ of mitotic figures except in very malignant cases. Chordomas 
are malignant only in a low degree, but occasionally they metastasize. 

Although in the great majority of cases reported so far radiation has not 
helped, from the results in this case it is our opinion that the X-ray, in sufifi- 
cient dosage, has greater possibilities than surgery. The end-result of our 
case, of course, is uncertain, but the improvement thus far has been satis- 
factory, The size of the tumor has decreased, the tissues have hardened, 
and all symptoms have disappeared. 
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THE SURGICAL TREATMENT OF SOME CONGENITAL 
ABNORMALITIES OF THE GENITO-URINARY TRACT* 

By Waltman Walters, M.D. 

OF Rochkster, Minnesota 

mOM THE DIVISION OF SURGERY OF THE MAYO CLINIC 

The most frequent congenital defects and abnormalities of the genito- 
urinary tract are hydronephrosis, undescended testicles (cryptorchidism), 
exstrophy of the bladder, hypospadias and epispadias. I think it can be 
accepted without debate that the surgical treatment of these abnormalities 
produces not only satisfactory, but, in many instances, surprisingly excel- 
lent, results. 

In discussing the treatment of hydronephrosis, I intend to emphasize 
the benefits which can be obtained from conservative operations, such as (i) 
division of anomalous blood-vessels obstructing the passage of urine from 
the kidney into the ureter, (2) resection of hydronephrotic renal pelves, pre- 
serving the kidney and establishing complete and efficient drainage of the 
kidney, and (3) division and reinsertion of the ureter into the dependent 
portion of a hydronephrotic renal pelvis. 

In the treatment of exstrophy of the bladder and complete epispadias, 
with absence of urinary sphincters and lacking urinary control, transplanta- 
tion of ureters into the rectum and the removal of the malformed bladder 
have changed the lives of the patients from one of embarrassment and 
seclusion to one of satisfactory progress. The rectum serves as a reservoir 
for collection of urine, efficiently controlled by a competent anal sphincter. 

The undescended testicle (the condition of cryptorchidism) should be 
brought down and placed in the scrotum before the age of puberty, pref- 
erably between the ages of six and ten years, and by some method which 
will maintain the testicle in the depth of the scrotum, away from the spine of 
the pubic bone. Such a testicle placed in the normal position in the scrotum 
before puberty will increase normally in size, and should function satisfac- 
torily, not only from the standpoint of the production of internal secretion 
from interstitial cells, but also from the standpoint of spermatogenesis. 

Similarly, the surgical treatment of hypospadias and epispadias should 
be carried out at an early age, before puberty, and in our experience the 
best results are obtained in children between six and nine years of age. In 
the cases of hypospadias, the curved penis should be straightened, and then 
later advancement of the urethra or the plastic development of an urethra 
from the adjacent skin will, in many instances, give satisfactory results. 

At this time, however, I wish to discuss in detail only cases of hydro- 
nephrosis, exstrophy of the bladder and cryptorchidism in which I have 

* Read before the Inter-State Postgraduate Medical Association of North America, 
October 20, 1930. 
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operated at The jMayo Clinic in the course of the last six years. The group 
includes twelve cases of exstrophy of the bladder, fourteen cases of hydro- 
nephrosis in which plastic operations have been successfully carried out, 
and thirty-six cases of undescended testicle. The patients in the first two 
groups have been carefully studied prior to and following operation so that 
the results obtained will be accepted, I believe, as evidence of what may be 
expected from such jirocedures. 

Hydronephrosis . — Early work on plastic surgery of the hydronephrotic 
renal pelvis was done by Kuster and by Fenger. The former advocated 
that a ureter which was laterally placed and was inefficiently draining the 
Itydronephrotic pelvis be rcimjdanted in the dependent portion of the pelvis. 
He carried this out successfully in one case. Fenger suggested and carried 
out a plastic operation at the constricted ureteropelvic juncture, similar to 
the Heineke-Mikulicz pyloroplasty. The operation consisted of a longi- 
tudinal incision through the constricted portion which was sutured trans- 
versely. In 1917, impetus was given to plastic procedures on the renal 
pelvis by the report of a case by W. J. Mayo, in which, following most 
difficult pelviolithotomy, by accident, he completely detached the renal pelvis 
from the kidney. He reattached it to the kidney with interrupted sutures 
of catgut and covered the line of suture with a fatty fascial flap, and good 
union and function followed. Eight years before, W. J. Mayo, Braasch and 
MacCarty had reported a group of twenty-seven cases with hydronephrosis 
in which a plastic operation of the Heineke-Mikulicz type was successfully 
accomplished in nine cases. The following year this number had increased 
to sixteen.® In 1922, Quinby reported three cases of hydronephrosis, and 
in 1927, seven cases in which the ureter of the hydronephrotic renal pelvis 
was successfully transplanted to its dependent portion. At the Portland 
meeting of the American Medical Association in 1929, in collaboi'ation with 
Braasch, I reported a group of four cases in which I had successfully 
resected hydronephrotic renal pelves; Braasch had studied the pyelograms 
and the renal function before and after the operations. In that group was 
one patient who had bilateral hydronephrosis with infection. Prior to his 
operation, over a period of years, he had had a history of intermittent renal 
colic with chills, fever and lumbar pain. At first this had been controlled 
by drainage by ureteral catheter, but later this method became ineffective. 
The pelvis of the right kidney, with a capacity of 150 to 250 cubic centi- 
metres of infected urine, and the left, of larger size, were resected two years 
ago, and the operations have been followed with excellent results. He has 
been reexamined within the last two months, and is in excellent condition, 
without further evidence of hydronephrosis or urinary retention in the 
kidneys. 

% 

When the hydronephrosis is bilateral, conservation of renal function 
becomes necessary. There have been five additional patients with bilateral 
hydronephrosis, one of whom has had the second renal pelvis successful!}'- 
resected. The other four have had one renal pelvis resected and are waiting 
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a lapse of two or three months for the plastic operation on the other 
kidney.^^ In an additional case, in a woman with bilateral hydronephrosis, 
there was huge dilatation of the pelvis and calices of the left kidney. An 
attempt was made to reduce the size of the kidney by first establishing ade- 
quate drainage from the kidney into the ureter, and secondly, by the intro- 
duction of a tube through the cortex into the renal pelvis by nephrostomy. 
Angulation of the ureter by peripelvic connective tissue was the cause of 
the obstruction at the ureteropelvic juncture ; this was successfully overcome 
by division of this peripelvic tissue. The pelvis and calices of this kidne}' 
have decreased in size more than 75 per cent, since these surgical procedures, 
as shown by pyelograms. It may be possible in selected cases to carry out 
similar procedures satisfactorily rather than to resect the pelves. 

Exstrophy of the Bladder . — Although exstrophy of the bladder is not 
common, lOO patients with this congenital abnormalit)'^ have been operated 
on at the clinic in the last thirty years. Seventy-three of these patients have 
been operated on by a method described in 1917 by C. H. Mayo. The 
method consists of transperitoneal transplantation of the ureters into the 
sigmoid, using a principle which Coffey- described in transplantation of the 
common bile duct. The lower end of the ureter, for a distance of 2.5 to 
3 centimetres, is carried in the wall of the sigmoid, between the muscular 
and mucosal layers of the intestine, so as to secure a valve-like action. This 
method, in our experience at the clinic, has been attended by an extremely 
low mortality rate, and the evidences of ascending infection into the kidneys 
are almost wholly lacking, even after a period of as long as fifteen or 
twenty years following the operation. In two instances, following suc- 
cessful procedures of this type, the patients, who were women, were married 
and gave birth to children. One of these patients, a graduate nurse, gave 
birth to twins by Caesarean section; the other was delivered of a normal 
baby at full term. Many of the patients operated on have been adults, but 
the best time to carry out the operative procedure is before the age of 
puberty. It is important, however, that the patients be at least four years of 
age and that they shall have obtained sphincteric control of the fseces. 
Although of late, bilateral simultaneous transplantation of the ureters into the 
sigmoid has been suggested and carried out in some cases, ^ in our experience, 
the safest procedure in children has been to transplant one ureter at a time. 
Preferably, the right ureter is transplanted at the first operation, and ten 
days or two weeks later, the left; ten days following, the bladder can be 
removed. Of the seventy-three patients on whom both ureters have been 
transplanted, three died in hospital, a mortality of 4.1 per cent. Sixteen 
other patients have been operated on by various methods : six by the method 
of bilateral simultaneous transplantation of Coffey, two by the method of 
Moynihan, and in eight cases a unilateral transplantation was done. These 
cases are not included in the series of seventy-three. In the series of twelve 
cases of exstrophy of the bladder which I am reporting, there have been 
no deaths. 
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Undcsccndcd Testicles {Cryptorchidism ) . — The preferable age for opera- 
tion on these patients is between six and nine years. The testicle may lie 
within the abdomen, in the inguinal canal, or at the external inguinal ring. 
All cases of intra-abdominal testicle are associated with hernia, and in many 
instances in which the testicles are in the inguinal canal, a hernial sac is 
present. This hernial sac must be excised and the inguinal canal must be 
partially closed as a part of the plastic operation for cryptorchidism. One 
of the prerequisites for a satisfactory operation for cryptorchidism is that 
after the division of connective tissue around the vas deferens and the 
spermatic artery, the structures of the spermatic cord be of sufficient length 
to enable one to place the testicle in some part of the scrotum. In addition, it 
must be so placed in the scrotum that it is not in contact with the spine of the 
pubic bone, where it is more susceptible to injury than if it were intra- 
abdominal or in the inguinal canal. In any operative procedure intended 
adequately to correct the position of undescended testicles, the scrotum should 
be stretched to sufficient size to allow the testicles to be placed in its dependent 
portion, which keeps the testicles away frojn the spine of the pubic bone. In 
our experience, two operative procedures satisfy these requirements. In one, 
which is used by Cabot, traction is placed on the testicle and part of the 
scrotum by an elastic rubber band which is tied to a suture that extends 
through the gubernaculum and lower part of the scrotum; the rubber band 
is temporarily fastened to a metal crutch that bears on the perinceum in such 
a way that traction can be maintained. A second method which we have 
found to be very successful is similar to a method described by Keetley, and 
by Torek, and popularized by Meyer. It consists of an operation in two 
stages. At the first stage the testicle is brought out through an incision in 
the scrotum and is attached to the fascia lata of the thigh. Following this 
procedure, the patient is able to return to work or other activities within 
a period of two weeks. Two or three months later, or at any convenient 
time thereafter, the second stage of the operation is carried out, in which the 
scrotum is separated from the skin of the thigh and the testicle from the fascia 
lata of the thigh. It will then be found that the testicle can be replaced in the 
depth of the dilated portion of the scrotum when the incision of the scrotum 
or thigh is closed. The patient is usually able to leave the hospital the day 
following the second stage of the operation, which can be carried out satis- 
factorily under local aiiEesthesia. 


SUMMARY 

In pre-operative and post-operative studies of patients on whom plastic 
operations for hydronephrosis have been accomplished, indications are that 
a conservative operation for hydronephrosis can be carried out successfully 
if sufficient renal parenchyma remains. These plastic operations, in my 
experience, have consisted for the most part of resection of the hydro- 
nephrotic portion of the renal pelvis and changing the angle of insertion of 
the ureter so that it completely and satisfactorily drains the dependent por- 
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tion of the renal pelvis. If the hydronephrosis is bilateral, such conservative 
procedures are operations of necessity. In a group of fourteen cases in 
which the renal pelvis has been resected, hydronephrosis was bilateral in five. 

In the treatment of exstrophy of the bladder, transplantation of the 
ureters into the sigmoid, with subsequent removal of the bladder, is fol- 
lowed by excellent results. The rectum serves as a reservoir for the urine 
and almost without exception the patients on whom the procedure is carried 
out are able to hold the urine in the rectum without leakage for from four 
to six hours during the day. Many of them are able to retain tbe urine in 
the rectum the entire night. Experience has led us to the belief that the 
safest method of ureteral transplantation is one described by C. H. Mayo, 
in 1917, in which the ureters are transplanted separately with an interval 
of ten days or two weeks between each transplantation. Carrying the ureter 
between the mucosal and muscular layers of the sigmoid or rectal wall, which 
is Coffey’s principle in transplantation of the common bile duct, has, by 
valve-like action, prevented ascending infection to the kidneys in practically 
all of the cases. Clinical evidences of this may be found in the general 
feeling of “good health” with normal growth in children, and the absence 
of lumbar pain, chills, or fever. In many cases fifteen to twenty years 
have elapsed since the ureterosigmoidal transplantation. 

In the treatment of undescended testicle the testicle must be placed in 
the dependent portion of a scrotum of normal size, so that the testicle will 
not be in contact with the spine of the pubic bone. This has been success- 
fully accomplished by the methods described by Cabot and by Torek. In 
Cabot’s method the scrotum is stretched and the spermatic cord is lengthened 
by a one-stage operation in which an elastic band is temporarily used as a 
tractor. Torek’s operation is in two stages. In the first stage the testicle 
is temporarily attached to the fascia lata of the thigh, and the skin of the 
thigh and the scrotum is attached around the testicle. After the second stage 
of the operation, when the scrotum is severed from the skin of the thigh 
and the testicle from the fascia lata of the thigh, the testicle will lie in the 
dependent portion of a scrotum of normal size. This procedure has been 
carried out in thirty-six cases with excellent results. 
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SOLITARY CYSTS OF THE KIDNEY 
By Charles Clair Higgins, M.D. 

OF Cleveland, Ohio 

FROM THE CLEVELAND CLINIC 

Because of the apparent rarity of solitary cysts of the kidney it seems 
worth while to report ten cases from the records of the Cleveland Clinic. I 
use the term “apparent rarity” because it would appear that solitar}'^ cysts of 
the kidney are of more frequent occurrence than we are led to believe from 
a review of the literature. As Branch^ states, solitary cysts of the kidney 
are rarely observed by the clinician but are frequently observed by the 
pathologist. He states further that unless the cysts reach a sufficient size 
to produce pressure symptoms, they are rarely diagnosed and are found only 
at autopsy. Branch states that they are present in from 3 to 5 per cent, of all 

autopsies. In five kidneys 
from thirty-six cadavers, 
Kampmeier- found cysts 
which varied from 2.5 to 5 
centimetres in diameter. 
From 2,610 autopsies at the 
Middlesex Hospital in Lon- 
don Morris® reported five 
cases of solitary cysts. We 
have found in the literature 
reports of 158 cases. The 
addition of our ten cases 
brings the total number to 
168. 

Case I. — The patient was a 
woman forty years of age who 
entered the clinic complaining 
that during the preceding ten 
years she had suffered from pain in the right side and difficulty in urination, the latter 
symptom having followed childbirth. The patient also had a feeling of fulness in the 
abdomen and an occasional aching pain in the right side. For the preceding few years 
there had been marked urgency and nocturia. There was no history of hsematuria. 

The physical findings were normal except for a palpable smooth mass in the region 
of the right kidney. The rontgenogram showed a large round shadow connected to the 
lower pole of the right kidney. The first pyelogram was normal, but a later one showed, 
a spherical enlargement below the lower pole of the kidney (Fig. i). Blood-pressure 
was I20/7S, red blood count 4,400,000, white blood count 8,750, hsemoglobin 80 per cent., 
urine normal, Wassermann negative. The pre-operative diagnosis was cyst of the right 
kidney. At operation a cyst was found at the lower pole of the right kidney. This 
was removed together with a wedge of renal parenchyma. Convalescence was uneventful. 
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Case II. — A man, sixty-two years of age, entered the clinic complaining of jaundice 
which had been increasing in intensity during the preceding few weeks, but was not 
associated with pain. There was marked i>ruritus and the stools were clay-colored. 
For years he had been aware of a mass in the right side of the abdomen which had been 
diagnosed “ptosed liver.” It had not caused pain but only a feeling of fulness. 

Physical examination revealed a man in very poor physical condition who was 
quite jaundiced and acutely ill. In the right kidney region was a large round mass the 
size of a grapefruit, which was not nodular and was soft in consistency. Pyelography 
was not thought advisable. The blood-pressure was 140/90. Laboratory findings were 
as follows : haemoglobin So per cent., red blood count 4,030,000, white blood count, 6,950 ; 
blood urea 84: blood cholesterol 182: serum bilirubin 3.8 direct; urine — albumin two plus, 
2 to 5 pus cells per high-power field, few granular casts; Wassermann negative. 

A diagnosis of carcinoma of the head of the pancreas was made and an exploratory 
operation performed. In addition to carcinoma of the pancreas a large solitary cyst 
the size of a grapefruit was found at the lower pole of the right kidney. This was 
aspirated. The patient died a few days later of urremia. 

Case III. — A man aged seventy-four entered the clinic complaining of nocturia, 
frequency, difficulty in voiding, and blood in the urine. Recently he had noted terminal 
hffimaturia. He was poorly nourished; blood-pressure was 130/80. The only important 
finding on general and.cystoscopic examination was marked enlargement of the prostate. 
Laboratory findings . — Haemoglobin 85 per cent., red blood count 4,350,000, white blood 
count 5,800; phenolsulphonphthalein 40 per cent, in two hours; blood urea 57; urine — 
albumin two plus, red blood cells 20 to 30, and white blood cells 2 to 5 per high-power 
field; Wassermann negative. 

A suprapubic prostatectomy was performed, and the patient died four days later of 
pneumonia. Post-mortem e.xamination revealed a cyst of the lower pole of the right 
kidney which was filled with light amber-colored serous fluid. Pneumonia was the 
primary cause of death. 

Case IV, — A man, seventy-nine years of age, entered the clinic complaining of 
difficulty in voiding. Five years ago he had first experienced increasing nocturia and 
difficulty in starting the stream which had diminished in size; terminal dribbling was 
quite pronounced. A poorly nourished man showing evidence of considerable loss in 
weight. Blood-pressure was 120/80. Heart moderately enlarged and a loud systolic 
blow was heard at the apex. Rectal examination revealed considerable enlargement of 
the prostate and cj'stoscopic examination showed marked intravesical projection of the 
prostate. 

A perineal prostatectomy was performed. The patient died five days later of 
uraemia and pneumonia. 

At post-mortem examination a large solitary cyst 18 centimetres in diameter 
and filled with serous fluid was found on the anterior surface of the upper pole of the 
right kidney. 

Case V. — A man, twenty-four years of age, entered the clinic complaining of pain 
'n the left kidney region which had continued intermittently for the preceding year. 
These attacks came on suddenly, lasting from ten to fifteen minutes and then subsiding. 
Ihere was no hematuria or passing of gravel. Nothing of significance was found in 
the physical examination; no tumor mass was palpable. The cystoscopic examination 
led to the diagnosis of calculous pyonephrosis. Laboratory findings . — Wassermann nega- 
tive; blood normal; function test not recorded; urine — numerous pus cells, no red blood 
cells. A left nephrectomy was performed and in addition to the calculous pyonephrosis a 
cyst the size of a lemon was found at the lower pole of the kidney. Convalescence was 
uneventful. 

Case VI. — A man, forty-six years of age, entered the clinic complaining of severe 
attacks of pain over the right kidney from which he had suffered for several years. The 
pam radiated downward toward the scrotum. There was no history of hsematuria or 
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passing of gravel. Physical findings were normal except for tenderness on deep pressure 
over the right kidney. Laboiatory findings . — Wassermann negative, phenolsulphonph- 
thalein 50 per cent, in two hours. Urine — trace of albumin, white blood cells 2-4 per 
high-power field. A cystoscopic examination was done and a diagnosis of calculous 
pyonephrosis was made from the pyelogram. 

A right nephrectomy was performed at which time a large solitary cyst containing 
clear, serous fluid, was found at the lower pole of the kidney in addition to the calculous 
pyonephrosis. This cyst was ruptured accidentally while removing the kidney. 

Case VII. — A woman, forty-five years of age, entered the clinic complaining that for 
six months she had experienced urinary urgency, frequency every fifteen minutes and 
nocturia ten to twelve times. One month before entering the clinic she had passed a 
small amount of blood. There was no history of loss in weight. Two weeks previously 
she had had an attack of pain in the right side accompanied by chills and fever. She was 
a fairly well-nourished woman showing no evidence of weight loss. The blood-pressure 



Fig. 2. — Photograph showing a Fig. 3. — ^Photograph of cut specimen of kidney with cyst 
large cyst of the right kidney asso- attached, 

ciated with tuberculosis. 


was 130/90. Suprapubic tenderness was present. Vaginal examination revealed a hard, 
pencil-like, tender lower right ureter. A cystoscopic examination was made and tubercle 
bacilli were found in the specimen from the right kidney. From the pyelogram a pre- 
operative diagnosis of tuberculosis of the right kidney was made. Laboratory findings 
zvcre as follows . — Wassermann negative; haemoglobin 70 per cent., red blood count 
4,420,000, white blood count 7,800; urine — pus two plus, red blood cells 5-10 per high- 
power field, phenolsulphonphthalein 18 per cent, in fifteen minutes. 

Nephrectomy was performed. The kidney was found to be tuberculous and a solitary 
cyst larger than an egg and containing yellowish, clear, serous fluid was found in the 
lower pole. Convalescence was uneventful. (Figs. 2 and 3.) 

Case VIII. — A man, sixty-four years of age, entered the clinic complaining of 
weakness and loss of weight. His general condition had been very poor for the preceding 
month and he had lost 20 pounds in weight. 

He was very poorly nourished with a generalized glandular adenopathy. Blood- 
pressure was 124/80. The liver and spleen were both palpable. 
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Laboratory findings si'crc as fo'loxi's. — H?cnioglobin 70 per cent., red blood count 
3,900,000, white blood count 70.000. smear of blood showed 71 per cent, large lymphocytes ; 
urine — albumin one plus, white blood cells two plus; Wassermann negative. A diagnosis 
of lymphatic icukannia was made and X-ray therapy was instituted. The patient died 
two months later. At post-mortem a large solitary cyst filled with clear, serous fluid 
was found at the upper pole of the left kidney (Fig. 4). 

It is interesting to note that a single cyst 3 centimetres in diameter containing clear, 
serous fluid was also found in the left lobe of the liver (,Fig. 5). No other cysts were 
found. 

Case IX. — A man. fifty-three years of age, entered the clinic complaining of stom- 
ach trouble, the symptoms of which had been present during the preceding two years. 
During this time he had had more or less constant pain in the left lower quadrant which 
he described as a pulling-down pain. About one year ago he had had an attack of cramp- 
like pains in the left lower quadrant causing him to double up in agony, and six months 

. previously he had had an acute attack of 



Fig. 4.— Photograph of cyst attached to , Fig. 5.— Photograph of section of. liver in 
Upper pole of left kidney found post-mortem in o which a cyst was found coincidentally with kidney 
patient who died of lymphatic leukiemia. cyst. (See Fig. 4 .) 

the only finding of significance was a mass to the left of the umbilicus. This mass was 
round, movable, and not tender. A pyelogram showed a large mass connected with the 
lower pole of the left kidney. Laboratory findings.— Red blood count 4,780,000, white 
blood count, 7,800, hsemoglobin 85 per cent; urine normal except for a few pus cells; 
blood urea 48 ; phenolsulphonphthalein test showed normal excretion. 

A pre-operative diagnosis of solitary cyst of the lower pole of the left kidney was 
made. At operation a cyst the size of a small grapefruit was found attached to the 
lower pole of the left kidney (Figs. 6 and 7). This was excised without removing any 
of the kidney parenchyma. Convalescence ^^as uneventful. 

Case X.— A boy, three years of age, was brought to the clinic because of an enlarge- 
ment of the abdomen. He had always been healthy but the abdomen had been pro- 
tuberant since birth (Fig 8). 

On physical examination the only significant finding was a large mass the size of a 
grapefruit in the left hypochondrium. Upon rontgenographic examination this was shown 
to be a large mass in the region of the left kidney. Kidney function was normal as were 
the urinary findings. A pj'clographic examination was net made. 
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A pre-operative diagnosis of malignant tumor of the kidney was made. At operation 
a large cyst 13 by 10 by 9 centimetres filled with serous fluid was found at the lower 
pole of the left kidney and extending upward on its lateral surface. As the kidney 
appeared to be atrophic it was removed with the cyst. The kidney and cyst together 
weighed 570 grams. Convalescence was uneventful. 


Revieiv of the Literature . — Solitary cysts of the kidney were first 
described by Fabry^ in 1624. Thomas Willis/’ the English clinician, described 
them in the seventeenth century, and in 1837 Rayer® first classified the various 
types, this classification being followed in 1S76 b)’ an excellent treatise by 
LavaraiF in which he discussed the difference between solitary cysts of 
the kidney and polyc3'’stic kidney. In a complete review of the literature in 
1906, Simon® collected fift3’^-two cases which had been reported from i860 



up to that time. Later, individ- 
ual cases were cited and the litera- 
ture was reviewed by Caulk,® Cun- 
ningham,^® Blanchard, Vogel, 
Beneke,^® Wulff,^'* Fowler,^® and 
others. 



Fig 6 — Photogiaph of serous cyst of left kidney. Fic. 7 — Photogiaph of this cyst after it was 

removed 

In 1920 Kretschmer^® again reviewed the literature adding forty-eight 
cases, including one of his own, to Simon’s series, making a total of lOO cases. 

McKim and Smith^''^ in 1924 collected 117 cases from the literature, and 
added three. In the same year Harpster^® presented ninet3^-five collected 
cases, in eighty-two of which an operation had been performed with the 
following results ; 

In thirty cases nephrectomy was done followed by recovery in twenty- 
three cases ; in thirty-four cases, resection of the cyst alone, or together with 
a portion of the kidney, resulted in death in three cases or 9 per cent. ; in 
four cases the cyst was tapped followed by death in two cases. In the remain- 
ing fourteen cases the type of operation was not stated. 
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In 1928, Cnrson^^ collected 126 cases from the literature and added fifteen 
cases which had been reported between the years 1923 and 1927. These, 

with four additional cases made a total of 145. 

In 1930. Grove-*^ collected 153 cases from the literature, and added a 

case, and Kretschmer-^ recently reported five cases of his own. As we have 



1 

t i 1' ' / 





-Drawittg showing a solitary cyst at 
lower pole of kidney. 


^ • TTir a ——Drawing showing a solitary cyst at 

Fig. S.—Photograph of a boy .three Fig. 9. j-idney. 

years old in whose case^ a diagnosis ot 
malignant tumor of the kidney was made. 

Operation disclosed a cyst 13 by lo by 9 
centimetres. 

stated the addition of the ten cases cited in this paper brings the total number 

^ Structure. —The wall of a solitary cyst of the kidney is generally grayish- 

white in color varying from one to five millimetres ^ ‘ ^ ^ 

is rare but may oLr as in the case cited by Kirwin.- The inner surface is 
smooth and glistening and fine blood-vessels may be seen coursing througi i 
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(Fig. g). The wall of the cyst is independent of the capsule of the kidney, 
although frequently it is closely adherent to it. Some investigators state that 
the cyst has no epithelial lining while others describe the presence of a single 
layer of low, cuboidal epithelium. It has even been stated that the lining 
consists of normal cell formation of uriniferous tubules which, as the result 
of pressure, may be flattened. 

In our series of cases the cell lining of the cysts varied. ' In one case the 
lining consisted of flattened cells separated by rather heavy connective-tissue 
trabeculae. In another, the cyst wall was composed of fairly dense, fairly 
well vascularized, simple, fibrous, connective tissue but no epithelial cells 
were present. If the cyst is large, pressure atrophy may be present in the 
adjacent kidney tissue. 

A cyst usually contains clear, straw-colored, serous fluid the specific gravity 
of which is low. Haemorrhage may take place into the cyst, producing blood 
clots. In one of our cases the fluid had a distinct odor of urine. Fowler 
states that the fluid contained in a cyst is clear, watery and albuminous, 
and does not contain urinary elements unless it communicates with the pelvis 
or calyces of the kidney, which is not the case as a general rule. 

Age Incidence . — Carson states that the majority of cases of solitary 
cysts of the kidney occur between the ages of thirty and sixty years, the 
average age being forty-five. Simon also states that the condition occurs 
most frequently in the fourth and fifth decades. In Kretschmer's review of 
forty-two collected cases in which the age was stated, thirty-six cases occurred 
after thirty years of age. The )'oungest patient was sixteen months old 
(reported by Albarran and Imbert). In our series, the youngest patient was 
three years of age and the oldest seventy-nine. The age incidence in our 
series was as follows: 


Age 
3 years 
24 years 
40-50 years 
51-60 years 
61-70 years 
71-80 years 


Number of Cases 
1 

I 

3 

I 

2 

2 


Sex Incidence . — Of the cases reviewed by O’NeiP^ in the Massachusetts 
General Hospital, five occurred in men and four in women. Of those reported 
by Albarran and Imbert-"* thirteen occurred in men and ten in women. In 
Kretschmer’s series of cases twenty occurred in men and twenty-two in 
women, and in our series eight occurred in men and two in women. In 
Simon’s® series, the condition occurred twice as frequently in women as in 
men. It is also interesting to note that most of the women in which the 
condition has been present were multiparous. In Carson’s*® series of 146 col- 
lected cases, eighty-nine occurred in women, forty-one in men and in sixteen 
cases the sex was not stated. 
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Location and Sice . — In six of the cases herein reported the cyst occurred 
on the right kidney and in four it was found on the left, while in Kretschmer’s 
collected series, in twenty-one cases the cyst occurred on the right and in 
twenty on the left kidney. Carson has found that the condition occurs more 
frequently on the right kidney. Solitary cysts of the kidney are usually 
unilateral although Cunningham and Zaccarini"^ reported the occurrence of 
bilateral cysts. It is well known that small cysts are frequently found on 
arteriosclerotic kidneys but these are not solitary cysts and should not thus 
be included in this discussion. In the cases reviewed by McKim and Smith 
the site of the cyst was as follows : 



Lozuer pole 

Upper pole 

Center of 


of kidney 

of kidney 

kidney 

McKim and Smith 

51 

21 

8 

Kretschmer 

13 

II 


Higgins 

7 

3 


Solitary cysts may arise 

from the upper or 

lower pole. 

the anterior 


face or the hilus of the kidney. In most of the cases reviewed herein the 
cyst was present on the lower pole of the kidney. 

The cysts vary in size from a few centimetres in diameter to a large 
sac containing a litre or more of fluid. In one case in our series the cyst 
contained over a litre of fluid. Since the smaller cysts present no symptoms 
they are not found by the clinician, and only at autopsy. 

Associated Pathology . — In addition to the cyst, various coexisting 
pathological lesions may be present. In our series a calculous pyonephrosis 
was present in two cases and caseous tuberculosis in one case. Cunningham 
reported a case of coexisting renal calculi and also a case of coexisting 
hypernephroma. Desno cited a case of a solitary cyst which was present in 
a tuberculous kidney and O’Neil^^ reported a cyst in a horseshoe kidney. 

It is also interesting to note that in Case VIII of our series, in addi- 
tion to the large solitary cyst found in the kidney, a single cyst three centi- 
metres in diameter, containing clear, serous fluid was found in the liver. 
This was the only other organ in which a cyst was found. 

Etiology. — Various theories have been advanced in regard to the etiology 
of solitary cysts of the kidney. Cunningham’” states that they are probably 
due to an obstruction in the uriniferous tubules and to the continued excretion 
of urine without an outlet. 

Kampmeier^ states that normally the human foetus passes through a 
period which is characterized by the presence of numerous cystic renal 
tubules which if they persist and expand at the expense of the adjacent 
tissue, may cause a renal cyst. Caulk,” who studied a large series of these 
cases, stated that although some cysts may be congenital in origin, it seems 
evident that the majority are due to obstruction. McKim and Smith’’’’ believe 
they may be due to mechanical causes, they may be of neoplastic origin, or 
they may be congenital. 
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Symptomatology . — Solitary cysts of the kidney do not present any 
pathognomonic symptoms until they attain sufficient size to produce pres- 
sure or until they become palpable. The patient may complain of vague 
abdominal discomfort, and a sense of fulness, or pain in the region of the 
kidney. Constipation may be present and urinary symptoms may be en- 
tirely absent. Haematuria is a rare symptom but it has occurred in cases cited 



Fig 10 — Rontgenogram showing piessure deformity of stomach and dtio 
denum due to solitary cyst of kidney 

by Caulk,^ Cunningham^o Q’Neil In our series, haematuria was present 
in one case but this was believed to be due to congestion and enlarge- 
ment of the prostate. In another case, the patient had had severe attacks of 
renal colic which were undoubtedly due to the coexisting real calculi. In a 
third case marked urinary frequency and dysuria, pyuria and Ixematuria 
were present but these symptoms were explained by the presence of coexist- 
ing renal tuberculosis. Frequently the presence of the tumor is noted by 
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the patient, as in the cases cited ]>y Cunningham,^® Kretschmer,*^ BlanchaixF^ 
and in one of the cases cited in this paper. 

Diagnosis . — Often the condition i.s not diagnosed prior to operation. 
Bugbee*® recently made a pre-operative diagnosis of a solitary cyst in the 
case of palpable tumor of the kidney. The cysloscopic examination and the 
functional tests gave normal findings. In two of our cases a correct diag- 
nosis was made prior to operation. The presence of hydrops of the gall- 
bladder, an ovarian cyst or a tumor of the kidney may cause confusion in 
making a diagnosis. Lesions of the gastro-intestinal tract, however, can be 
identified by a complete rontgenographic examination, and cholecystography 
may be used to eliminate the presence of pathological conditions of the 
gall-bladder. 

The rontgenogram may show the outline of the cyst, especially if it arises 
from the lower pole of the kidney, but c)fsts of the upper pole are less readily 



Fio. II. — Drawing illustrating closure of kidney after removal of cyst. 

visualized. The margin of the cyst is continuous with the kidney and there 
may be a difference in density between the cyst and the kidney. A cyst of 
the upper pole may attain to such a size that its weight forces the kidney 
downward, producing ectopia, or the ureter may be displaced from its normal 
position by the presence of a cyst on the kidney. A gastro-intestinal study 
may disclose displacement of the colon, stomach or duodenum by the cyst 
as was noted in one case in this series (Fig, lo). 

As the cysts do not commrinicate with the pelvis or calyces of the kid- 
ney the pyelogram may be normal but if the cyst attains sufficient size to 
bulge into the pelvis a deformity may be shown. The findings .from the 
pyelogram therefore depend upon the size of tlie cyst, its origin, and the direc- 
tion in which it grows. In three cases cited by Kretschmer one pyelogram 
was normal and two were definitely abnormal. Urinalysis and function tests 
of the kidney usually give normal findings. 
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Treatment . — Conservative renal surgery is especially applicable in the 
treatment of this pathological condition. The extraperitoneal approach nat- 
urally is preferable as adequate exposure can thus be secured. It must be 
remembered that the wall of the cyst is independent of the kidney capsule 
although adherent to it. In some cases the cyst can he successfully dissected 
from the kidney without removing a wedge of kidney tissue, as was accom- 
plished in one case of our series. This is certainly the procedure of choice. 

It may be necessary to resect a small wedge of kidney tissue along with 
the cyst in order to remove all the secreting surface of the cyst (Fig. ii). 
By an adequate kidney incision an excellent exposure is secured, haemostasis 
being controlled by holding the kidney pedicle between the fingers. By re- 
leasing pressure upon the pedicle of the kidney spurting blood-vessels may 
be seen and controlled by catgut sutures. Reapproximation of the wedge-, 
shaped margin of the kidney is accomplished with chromic catgut mattress 
sutures. Any fatty tisue in the immediate vicinity is then sutured over the 
incision in the kidney which has been sutured. Nephrectomy should be 
performed only in the presence of some coexisting pathological condition 
of the kidney such as a tumor, tuberculosis, or calculi, which has destroyed 
the renal parenchyma. 

CONCLUSIONS 

1. Solitary cysts of the kidney are of more frequent occurrence than is 
apparent from the literature. 

2. A rontgenogram may reveal the presence of a cyst, especially if it 
arises from the lower pole of the kidney. 

3. Pre-operatively, a pyelogram may show a normal kidney, functional 
tests may be normal and there may be no urinary symptoms. 

4. Conservative renal surgery is the indicated treatment for a solitary 
cyst, either by dissection of the cyst aAvay from the kidney tissue or by the 
removal of the cyst together with a small wedge-shaped portion of the pole 
of the kidney. This will then allow adequate approximation of the kid- 
ney tissue. 

5. Nephrectomy should be performed only in the presence of some co- 
existing renal pathological condition, such as a tumor, tuberculosis, or calculi, 
if deemed advisable. 
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ECTOPIC (PELVIC) KIDNEY 
By Howard L. Tolson, M.D. 

OF CUMBEBLAND, Md. 

Ectopic or congenitally misplaced kidney although of particular inter- 
est to urologists is also a subject of interest to those engaged in general 
medicine, general surger}^, gynaicology and obstetrics. The malposed kid- 
ney, especially if it is situated in the true pelvis, is quite prone to disease 
and the resulting symptoms and signs are apt to he misleading. Pain due 
to pathological processes in a pelvic kidney is likely to direct attention to 
other organs. Even if there is a palpable mass in the pelvis the true condi- 
tion may not be appreciated. Although renal dystopia is considered relatively 
rare, the condition occurs commonly enough* to be borne in mind. Fre- 
quently ectopic kidneys are poorly or abnormally developed rendering them 
more likely to pathological states than normal organs. Any of the pathologi- 
cal conditions that occur in the normally situated kidney may be found in 
the ectopic kidney. It is probable that the chief features of the case re- 
ported herewith are typical of the pelvic ectopic kidney with defective 
ureteral drainage. 

Case History. — A white woman, aged forty-eight years, was admitted to the 
Memorial Hospital of Cumberland, Md., April i, 1930, on account of pain in right 
lower quadrant of her abdomen. She had been married twenty-four years but never 
pregnant. Her appendix and gall-bladder had been removed in 1928. 

For about fifteen years she had been having pain in the right lower quadrant 
of her abdomen. Until two years ago this pain was of dull aching character, never 
severe. It was felt chiefly when she was much on her feet ; usually she was relieved 
by lying down. During the past two years she had suffered with attacks of severe 
colicky pain in right lower quadrant, radiating to thigh. Nausea, vomiting, prostra- 
tion, severe pain on top of head, and frequencj' of urination accompanied the attacks. 
Morphia was required for relief. At first they occurred at intervals of two to three 
months, but during the past three months there had been four attacks. Between the 
attacks there was dull aching pain. Occasionally dull aching pain was felt in left lower 
quadrant. 

Menstrual periods were always irregular, occurring at intervals of fifteen days to 
three months. The flow has always been scant}'. Six months ago the last period 
occurred. 

The patient was of slender build, weight 126 pounds. She appeared comfortable at 
the time of examination. All teeth had been removed. Tongue was heavily coated. 
The neck was normal. Thorax had abnormal contour, consisting of a prominent 
bulging of right lower portion anteriorly. The breasts were small and poorly devel- 
oped. The heart and lungs were normal. The blood-pressure was 130/75. 

* H. C. Clark, Eighteenth Annual Report, 1929, p. 274, of the Medical Depart- 
ment, United Fruit Company, stated that among 4215 consecutive autopsies made 
at the Gorgas Hospital, Canal Zone, a pelvic kidney, either as a unilateral or as a 
bilateral fused affair, occurred thirteen times. None of them had been recognized 
clinically. 
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An operative scar was in the upper right quadrant. No abnormal masses were felt. 
Tlie kidneys were not palpable and there was no tenderness in the kidney areas. 
Apparently there was mild diffuse tenderness in right lower quadrant. Tenderness was 
most marked at ^IcBurney’s point. 

Pelvic e.xamination revealed an unusually short vagina and a small, firm, nullip- 
arous cervix. The uterus was small and the adnexa were not enlarged. No abnormal 
mass was felt. 


Cysfoscopic Exaviiiiatioii April i, 1930. — Except for slight Iwpersemia in the 
trigone the entire bladder had a normal appearance. Both ureteral meati were normal 
in position and size. In the right ureter a No. 7 catheter passed about half the usual 
distance between the ureter meatus and the renal pelvis and could not be- further 
introduced. Blood-tinged urine dropped slowh' from the catheter. A No. 7 catheter 
after a little difficulty in the pelvic portion of left ureter passed the usual distance to 
the kidney and drained clear urine. Indigo-carmine was given intravenously and X-ray 
examination, including right pyelo-ureterogram was made. 

Right Kiducy. — Specimen discolored with blood, (traumatic — the catheter had been 
manipulated in the ureter in an effort to pass what seemed to be an obstruction in the 
ureter) ; microscopic examination showed high-power field filled with erythrocytes, a 
few leucocytes. Stained smears revealed no bacteria. There was only a faint trace 
of indigo-carmine in twenty minutes. 

Left Kiducy. — Specimen clear; centrifuged sediment showed a few epithelial cells. 
Stained smears revealed no bacteria. There was normal indigo-carmine excretion in 
twenty minutes. 

Cystoscopic Examination April 5, 1930. — Catheter No. 7 was passed to left kidney 
and clear urine drained. Phthalein was given intravenously. The left kidney excreted 
fifteen per cent, phthalein in fifteen minutes. At the end of the fifteen-minute period 
a catheter in the bladder removed only a few drops of fluid which contained a faint trace 
of phthalein, indicating very little function from the right kidney during the fifteen- 
minute period. 

Rontgen Examination showed no radiable calculus. The left kidney shadow was 
large. An outline of the right kidney was not seen on the plain film. 

Right Pyelo -ureterogram (Fig. i) (4 cubic centimetres sodium iodide solution used) 
revealed the right kidney in a median position in the true pelvis, opposite the sacrum. The 
pelvis, of bifid type, was small. A sharp angulation was present at the uretero- 
pelvic juncture. From the ureteropelvic juncture situated a little to the left of the 
mid-line the short ureter of small calibre coursed to the right and downward. 


Left Pyelo-nreterogram showed a large left kidney in the lumbar region — pelvis 
of kidney opposite the body of third vertebra. The pelvis and calices were moderately 
dilated. A double kink of ureter was present opposite the fourth lumbar vertebra. 
At a point just above the vesical portion of ureter there was marked narrowing. 
Above this the ureter had large calibre. 

The attacks of right-sided renal colic were accounted for by the obstruction result- 
ing from the very sharp angulation between the kidney pelvis and ureter. This 
angulation was probably more acute when patient was in upright position. An 


extremely short ureter made fixation of the kidne}’’ in a higher position impossible. 
The possibility of overcoming the obstruction at the ureteropelvic juncture by a plastic 
operation was considered but the small calibre of the ureter and low function of the 
kidney rendered such a procedure inadvisable. Nephrectomy was therefore advised. 
- ay 19. 1930, the patient was again admitted to the hospital and on the following day, 
un er gas-ether anresthesia, a right rectus incision was made extending from just 
dw'*). ^^ aiphysis to a little above the umbilicus into the peritoneal cavity. With 

Hdnev^'*^”*^ Trendelenburg position, and after packing off the intestines, tlie right 
the ir ^^Prised lying in the hollow of the sacrum. The upper pole was overlying 

promontory of sacrum and the inner border of the kidney e.xtendcd a little to tlie 
.riO 
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left of the mid-line. It was noted that the uterus was unusually small and bicornuate. 
An ovar}' about the size and shape of a chestnut was found high in the pelvis on the 
right side. The right Fallopian tube was absent. The left ovary was in normal posi- 
tion and slightly larger than the right. The left Fallopian tube was abnormally long 
and tortuous. 

The peritonaeum overlying the kidney was opened transversely and the kidne}’’ was 
readily freed. There was no perirenal fat and a suprarenal body was not seen. One 
fairly large vessel was found entering the anterior upper portion of kidney. This vessel 
entered through a cleft separating an upper lobe of kidne}’ from the main portion of 
the kidney. The chief vessels were found entering the kidne}' on its mesial and upper 
aspect. The arteries were derived from the right common iliac. 

The ureter, which was of small size, was found inclosed in dense fibrous tissue. 
This fibrous tissue or fascia seemed to be pulling the ureter toward the left. After 



Fig. 3. — Photograph of operative specimen — anterior view. Note the abnormal form of 
kidney and cleft separating an upper lobe from main portion. 


removal of the kidney the posterior peritoneal incision was closed without drainage and 
the abdominal wall was closed in layers without drainage. 

The patient made an uneventful recovery and she was discharged from the hospital 
June 4, 1930. She has been seen by me four times since then and reported that she 
was entirely relieved of pain in the abdomen. 

The Spcciuiot. — The kidney was much smaller than a normal organ. It measured 
4 inches by 2^ inches by 2 inches, weight 108 grams. The shape was abnormal ; the 
lowei portion was thicker and wider than the upper portion. On the anterior surface 
there was a deep cleft separating an upper lobe from the larger main portion of kidney. 
Near the upper pole on the posterior surface there was a depression to fit the sacrum. 
The pelvis was small and entirely intrarenal. Sections from the cortical area micro- 
scopical!} showed tubules lined with flattened cells. Fibrous tissue was more abundant 
than in normal kidney tissue. 
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Coininenf . — A number of interesting features were presented by this 
case. The history was rather typical of a patient with chronic renal stasis 
and attacks of renal colic. Dull pain in the right side of pelvis was clearly 
due to overdistention of the right kidney. Acute angulation of the poorly 
developed ureter produced more or less constant partial obstruction and 
the attacks of renal colic occurred whenever there was ureteral oedema 
to increase the obstruction. The increased size of the left kidney was 
interpreted as compensatory hypertrophy. As a result of a previous in- 
flammatory process there was an infiltration area in left ureter, ])roducing 
partial obstruction. The kink of left ureter was a result of ptosis and it was 
regarded as unimportant. 

The anomalies of the organs of reproduction consisting of small poorly 
developed ovaries, absence of right Fallopian tube, infantile bicornuate uterus 
and abnormally short vagina, accounted for the irregular, scanty menstruation 
and the sterility. The record of the previous operation does not note the 
removal of right tube. 

Ectopic kidney is to be clearly differentiated from tbe abnormally mov- 
able kidney which has jDtosed into the pelvis. The chief characteristics of 
the ectopic kidney are (i) abnormall)' short ureter, (2) firm fixation of 
kidney, (3) blood-vessels derived from the regional vascular trunks. 

Failure of the embr3'onic kidney to reach the usual position results in 
ectopic kidney. In 5-millimetre embr3ms the beginning kidne3' is found as a 
budding from the caudal end of the Wolffian duct in the sacral region. 
From this point the kidney grows in a cephalic direction and normall3’’ it 
reaches the permanent renal level opposite the second lumbar vertebra at 
about the end of the second month. Vascularization of the organ occurs 
after it has reached its permanent location. If some unknown factor inter- 
feres with the upward migration of the kidney it receives its blood supply 
from the regional vessels as lower aorta, common iliac, internal iliac. The 
blood-vessels then serve to fix the kidney in its abnormal site. According to 
Judd and Harrington^ there is often an associated defective development of 
Mueller’s duct which accounts for the frequent association of genital mal- 
formations, particularly in the female. Pelvic organs of the infantile t3qDe, 
absence of a tube or ovary and malformation of the vagina are common 
associated anomalies. G'uizetti” states that anomalies of the genitalia can be 
found in one third of the cases of renal anomalies. 

With the present-day extensive use of cystoscopic and X-ray examinations 
congenital anomalies are being reported with increasing frequency. Dor- 
land^ in 1911 collected 121 clinical cases of ectopic kidneys from the literature 
and about 100 had been published since i8g8. Huffman'* states that slight de- 
grees of congenital displacements are not unusual but that marked degrees 
are rare. He quotes Guizetti and PariseF who reviewed protocols of 
20,000 autopsies and found eighteen cases, “Congenital misplacement of the 
kidney is found about once in 1000 bodies,” is the frequency stated in Cabot’s 
“Modern Urology.”® Collings,'^ who recently reported a case, stated that his 
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case was the first recorded in the past twenty years in the record room of 
Bellevue Hospital. The reported cases indicated that the condition occurs 
with about equal frequency in the two sexes. 

The ectopic kidney may be structurally and functionally normal. Such 
a kidne}'^ may never give rise to sjnnptoms. Frequently, however, the kid- 
ney and ureter are malformed and thereby predisposed to disease. Strater® 
reported twelve cases of hydronephrosis and six cases of pyonephrosis in a 
total of twenty-seven collected cases. Pyelonephritis, calculus, tuberculosis 
and sarcoma have also been reported. The symptoms, of course, vary with 
the pathology. When there is ureteral blockage pain is felt in the sacroiliac 
region and lower abdomen. The pain may vary from mild aching to the 
severe colic type. Reflex phenomena, particularly gastro-intestinal disturb- 
ances and toxic symptoms, are produced when there is renal overdistention 
and stasis. Increased pelvic pressure incident to pregnancy may severely em- 
barrass a pelvic kidney and if pregnancy goes on to term it is likely that the 
kidney will interfere with normal delivery and necessitate Ceesarian section. 

An exact diagnosis can be made only by urography. The discovery of a 
mass in the pelvis by rectal or vaginal examination may suggest the diagnosis. 
Subjecting patients with abdominal symptoms that cannot be diagnosed by 
ordinary methods of physical and X-ray examination to cystoscopic study 
will frequently result in a correct diagnosis. 

Pyelonephritis and calculus disease are treated by the same methods used 
for the conditions in normally situated kidneys. Operations that attempt to 
place the kidney in a more favorable position have been performed without 
beneficial results. If the ectopic kidney has little or no function and the 
pathology cannot be relieved by palliative measures nephrectomy is obviously 
indicated providing there is a healthy, normally functioning kidney on the 
other side. The pelvic kidney is easily approached by the transperitoneal 
route. 
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BENIGN TUMORS OF THE BLADDER 

By Charles Clair Higgins, M.D. 
or Cleveland, Ohio 


FROM THE rLE\ ELAND CLINIC 

Benign, non-papillary tumors of the bladder are of relatively rare occur- 
rence. In a series of cases of benign tumors of the bladder cited by Koll 
in 1922 only thirty-eight were of this type. Since that time a comparatively 
small number of additional cases have been cited by Kostjurin, Stevens, 
McNally, Kidd, Smith and others. Because of the rarity of the condition, 
it would appear to be of value to offer the following case report, together 
with a brief review of the literature pertaining to this subject. 



Fig. I. — Fibroniyxoma of the bladder — gross specimen 

Case Report. — A man thirty-nine years of age, entered the Cleveland Clinic com- 
plaining of blood in the urine. This condition, which was first noticed two years 
previously, was accompanied by frequeiicj', urgency, dysuria, and htematuria. These 
symptoms subsided and the patient had felt well until a few months before entering the 
clinic when he noticed large clots of blood in the urine. During the preceding three 
weeks blood had been present in the urine each time he voided. At the time the patient 
presented himself for examination he had nocturia three to five times, voided every 
hour during the day, and complained of urgency, urethral and vesical pain. He gave an 
indefinite history of having had bladder discomfort and hasmaturia thirteen years pre- 
viously. The patient had had a chancre several years before, but otherwise his personal 
and family history were unimportant. Physical examination elicited definite suprapubic 
tenderness over tbe bladder. Laboratory findings were negative except for a four plus 
Wassermann and the presence of pus and blood in the urine. The cystoscope was 
passed with ease and 150 cubic centimetres of bloody urine were removed from the 
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bladder. Distention of the bladder was difficult on account of irritability. A large 
tumor with a definite pedicle was found above and lateral to the left ureteral orifice. 
There was no sloughing. Under spinal ansesthesia the tumor was excised. Convalescence 
was uneventful and eight months later the patient was free from symptoms. 

The specimen consisted of a yellowish-gray tumor weighing thirty grams and meas- 
uring 5.5 by 4 by 3.5 centimetres. (Fig. i.) It was irregular in outline, somewhat 
round, and had a thin, transparent capsule. On section it appeared to be quite cellular 
in some portions with a firm, fibrotic central portion leading to a pedicle which was one 
centimetre in diameter. Parts of the cut surface appeared to be mucoid in character. 

Microscopic examination showed the tumor to be covered on the surface by bladder 
mucosa. The epithelium was of the epidermoid type except for a few gland-like struc- 
tures below the level of the surface. (Fig. 2.) The rest of the tumor was loose and 
fibromj^xomatous, with numerous small and large spaces showing granular material. 
There was 110 evidence of malignancy. The pathological diagnosis was fibromyxoma of 
the bladder. 

Rcviczv of Literature . — The greater number of benign tumors of the 
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Fig. 2. — Photomicrograph of section of fibromyxoma of the bladder. A — x So. B — x 400. 

bladder reported have contained smooth muscle tissue. In Koll’s series, this 
element was present in thirty-four cases ; four were cases of fibroma. Since 
1922 Maingot, Latzko and Smith have added cases of fibroma, and a case of 
a fibroma -which was successfully removed is cited in this paper. 

Classification. — Benign, non-papillary tumors of the bladder may be clas- 
sified as follows; 

(i) Myoma: (a) fibromyoma; {h) leiomyoma; (c) rhabdomyoma. (2) 
Fibroma: (a) fibroma durum (hard fibroma); (6) fibroma molle (soft 
fibroma). (3) Angioma. (4) Myxoma. 

Histology. — Fibroma arises in the bladder mucosa, and as it enlarges it 
grows out into the bladder. The fibroma durum, as its name implies, is 
hard, and on examination may or may not be found to be pedunculated. On 
microscopic examination the bundles of fibres are found to be very closely 
packed, and very few blood-vessels may be seen, these coursing in a direction 
parallel with the thick, fibrous bundles. The bundles of connective tissue 
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fibres vary in thickness, the cells appear to he diminished in nuinher, and the 
nuclei are scarce. Koll states that fibroinala dura, or hard tumors of the 
bladder, may undergo calcification and necrosis on account of their lack of 
blood supply. In the fibromata molle, or soft tumors, the bundles of fibres 
are more loosely arranged and the nuclei and cells are more abundant. 
The blood-vessels are more prominent and the tumors, therefore, are 
more vascular. 

Leiomyomata are tumors composed chiefly of non-striated or smooth 
muscle and resemble tumors of the uterus. In the reported cases, leiomyo- 
mata have varied in size from that of a pea to that of an egg. They may 
be single or multiple. Grossly, these tumors consist of dense, firm nodules, 
which may or may not be pedunculated. The nodules are sharply demar- 
cated from the bladder wall, their consistency depending ujjon the ratio of 
muscle elements to the connective tissue. As the tumor extends into the 
bladder, the nodules carry over them a thin layer of bladder mucosa. Micro- 
scopical examination shows these tumors to consist of smooth muscle fibres 
arranged in interlacing bundles. The stroma consists of connective tissue 
through which the blood-vessels course. 

Rhabdomyomata are tumors containing striated muscle, and histologi- 
cally they are more complex than are other tumors of the bladder. Mac- 
Callum cites a case (reported by C. Cones) of a rhabdomyoma in a child, 
beginning in the vaginal wall and extending into the bladder. These tumors 
are usually polypoid in character, may be single or multiple, and vary in size 
from a pea to a large polypus. Microscopical examination shows these 
tumors to be oedematous, showing small, spindle-shaped cells, among which 
are scattered larger cells with striated ])roto])lasm. These larger cells are 
narrow, having a central space which contains many nuclei. The striations 
are both longitudinal and transverse. 

Angioma in the bladder resembles angioma found elsewhere in the body. 
Kelly reports one doubtful case which was observed in 1851. Albarran, in 
1892, cited one case of angioma which was found post mortem, another case 
is cited by R. C. Bryan, and another case has recently been cited by Hamer. 
O’Crowley and Martland believe that most tumors of the bladder in adults 
which are described as myxomyomata in reality are oedematous fibroblasto- 
mata or papillomata with oedema. 

Age Incidence. — In Koll’s collected series of cases of benign tumors of 
the bladder, one case occurred in the first decade, one in the second decade, 
nine in the third, five in the fourth, ten in the fifth, five in the sixth, one in 
the seventh, and two in the eighth decades. The youngest patient reported 
in the literature (by Sims) was a girl three years of age, with myxofibroma; 
tbe oldest was seventy-four years of age. Belfield reports a case of a patient 
in whom autopsy revealed a myoma of the bladder, and Nauman reports a 
case of fibromyoma. Very few cases in children are reported because the 
growth of the tumor is slow, and there may be no symptoms referable to it. 
This likewise explains the coincidental findings of such tumors at post- 
mortem examination. 
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Etiology . — The etiology of benign tumors of the bladder is vague. Ver- 
hoogen believes they are formed by the development of the partially atro- 
phied Mullerian bcdy. Blume suggests that they may originate from the 
hypertrophied Mullerian body secondary to a prolonged inflammation. Heger 
believes the}'- may develop from the h37datid of Morgagni or the lower layer 
of the utricle. Blume’s theory is the most plausible, perhaps, in view of the 
number of myomata which have been reported. The theories of Verhoogen 
and Heger do not explain the occurrence of fibroma or angioma. Faye 
reports a case of fibromyoma found at autopsy in which the tumor was as 
large as a man’s head. Kostjurin cites a case, reported by Kresnetzki, of a 
myoma which weighed 9,200 grams, and Polaillon cites the case of a fibro- 
myoma weighing 3,200 grams. Riegel reported a case of a myoma which 
filled the entire bladder. However, the tumors most frequently observed 
vary in size from that of a pea to several grams in weight. 

In most of the cases reported, the tumor has arisen in the region of the 
ureteral orifice or the trigone, although no part of the bladder is exempt. In 
a few of the cases cited, the pedicle of the tumor was attached to the vertex 
of the bladder, and cases of tumors arising from the posterior and lateral 
walls of the bladder have been reported. 

Kidd draws attention to the fact that in benign, non-papillary tumors of 
the bladder, the main blood-vessels course between the mucosa of the bladder 
and the tumor, and do not pass directly into the body of the tumor. In this 
respect they differ from papillomatous tumors of the bladder. 

Symptomatology . — As a rule, benign tumors of the bladder present no 
symptoms until they reach a considerable size. For this reason, frequently 
ihcy are not discovered except at post mortem examination. However, if 
the tumors have a long pedicle, or if they are near the A'^esical neck of the 
bladder, obstructive symptoms may occur which will attract attention to the 
fact that some pathological condition of the bladder is present. Or the tumor 
may be in such a position as to cause ureteral obstruction, with subse- 
quent hydronephrosis. 

In Koll’s cases frequency was present, but not until after the tumor had 
grown to a considerable size. In one case urinary obstruction was caused 
by a small, pedunculated tumor ; in another, pain over the kidney warranted 
a complete urological examination which revealed a large tumor which 
encroached on the ureteral orifice and had produced hydronephrosis. In the 
case cited in this paper there had been intermittent attacks of h.a^maturia 
with slight irritability of the bladder, for two years. 

Diagnosis . — The diagnosis of a benign tumor of the bladder can be 
established by the use of the cystoscope, although in the case of a very large 
tumor, visualization is difficult, and for this reason prior to operation these 
tumors arc often diagnosed as malignant. In the case of large tumors, the 
cajmeity of the bladder is markedly diminished. The cystoscopic appearance 
of a small tumor is quite different from that of a papilloma or malignant 
tumor. As a rule, bleeding is not marked, the bladder is less irritable, and 
the tumor is smooth and glistening. There is. usually, no slouo-hino- and 
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touching the tumor with a ureteral catheter does not cause as much bleeding 
as would be the case if the tumor were malignant. 

Treatment. — Excision of the tumor is the procedure of choice, a wide 
excision being made to assure complete removal in case an unsuspected 
malignant transformation may be present, for although, grossly, the tumor 
may appear to be benign, miscroscopic examination may reveal a malignant 
condition. Recently I saw a case in which a fibromyoma had become 
malignant. 

Prognosis. — Removal of the tumor assures a complete cure and an entire 
cessation of symptoms. 

BIBLIOGRAPHY 

Albarran : Cited by Kelly, toe. cit. 

Belfield : Cited by Roll, loc. cit. 

Bluine, V. : Das myofibrome der Harnblase. Folia Urol., vol. v, pp. 314-330, 1910. 
Bryan, R. C. ; An Unusual Type of Bladder Tumor. Tr. South. Surg. and Gynec. 
Assoc., vol. xxii, pp. 518-521, Phila., 1910. 

Faye, F. C. : Stort fra urinblaren udgaende fibromyom i det store og lille bakken ; 
svangerskab, meget vanskelig fadsel : dod Nord. Med. Ark., vol. iii, No. 10, pp. 
1-17, 1871. 

Hagner, F. R. : Report of a Case of Fibro-adenoma in the Bladder Wall Occurring in 
Fundus of Bladder. Am. J. Urol., vol. iii, p. 414, New York, 1907. 

Hamer, H. G., and Mertz, H. O. : Angioma of the Bladder. Surg., Gynec., and Obst., 
vol. li, pp. 541-544, 1930. 

Heger : Cited by Koll, loc. cit. 

Kelly, H. A., and Burnam, C. F. : Diseases of the Kidneys, Ureters and Bladder, vol. ii, 
p. 525, D. Appleton and Co., New York, 1914. 

Kidd, F., and Turnbull, H. M. : Angiomyoma of the Urinary Bladder. Surg., Gynec., 
and Obst., vol. x.xxvi, pp. 467-472, 1923. 

Koll, I. S. : Fibroids of the Urinary Bladder with Report of a Case. J. Urol., vol. ix, 
PP- 453-460, 1923. 

Kostjurin, W. S.: Fibromyomas of the Bladder. Ztschr. f. Urolog. Chir., vol. xviii, PP- 
197-204, 1925. 

Latzko: Fibrom der blase auf entzundlicher Grundlage. Ztscherf Urol. Chir., vol. xiii, 
p. 85, 1923. 

MacCallum, W. G. ; A Textbook of Pathology. W. B. Saunders Co., Philadelphia, 
1916, p. 888. 

McNally, H. H. : Three Unusual Abdominal Tumors. Canad. M. A. J., vol. xi, pp- 
768-769, 1921. 

Maingot, R. : Fibroma of Urinary Bladder. Brit. M. J., vol. i, p. 850, 1929. 

Nauman: Cited by Koll, loc. cit. 

O’Crowley, C. R., and Martland, H. S.: Is Myxoma of the Bladder a Pathological 
Entity? J- Urol., voh ix, pp. 349-363, 1524- 
Polaillon, and Legrand : Knorme myome de la vessie pris pour une tumeur solide de 
I’ovaire. Ann. d. mal. d. org. genito-urin., vol. vi, pp. 604-615, 1888. 

Riegel : Cited by Koll, loc. cit. 

Sims, G. K. : Myxofibroma of the Bladder in a Child Three Years Old. Med. Rec., 
vol. xlix, p. 565, 1896. 

Smith, E. C. : Vesical Fibroma. Canad. M. A. J., vol. xix, pp. 444-445, 1928. 

Stevens, A. R. : Leiomyoma of the Urinary Bladder: Report of a Case. J. Urol., vol. 
xix, pp. 329-333, 192S. 

Verhoogen, S. : A Rare Case of Tumor of Bladder. Centralbl. f. d. Krankh. d. Harn. u. 
sex. Organ., vol. vi, pp. 132-136, 1895. 

890 



LITHOLAPAXY— THE METHOD OF PREFERENCE FOR THE 
REMOVAL OF VESICAL CALCULI* 

By John Roberts Caulk, M.D. 

OF Saint Louis, Mo. 

FROM TUB GENITO-URINARY CEINIC or WASHINGTON DNIVERSITY 

It is my purpose in this paper to discuss the advantages and disad- 
vantages of the suprapubic removal of stone from the bladder as compared 
with the crushing operation and evacuation of fragments commonly known 
as litholapaxy. These two operations alone will be considered since perineal 
section for stone is seldom employed in the present day unless as part of a 
perineal prostatectomy. 

The incidence of vesical calculus varies in different countries and climates 
and its proportionate frequency to calculous disease has undergone a radical 
change with the institution of the thorough urological investigation. For 
instance, in the early days, before thorough urological and radiological study, 
stones in the bladder were entirely out of proportion to the number of renal 
or ureteral stones ; Thomson, in India, reported 2962 cases of vesical calculi 
and only five renal. Joly reports 371 cases of stone in the bladder out of 636 
patients admitted to St. Peter’s Hospital between the years 1915 and 1924, 
approximately 50 per cent, of all stone cases admitted to that hospital. 
In our clinic the proportion between kidney and ureter stones and bladder 
stones on admission is almost 3 to i. 

The current conception in the treatment of stone in the bladder is that 
litholapaxy is indicated in all simple stones, that is those without obstruction, 
without the association of diverticulum, bladder tumor, intense cystitis or 
urethral stricture, and that surgical removal is always the operation of choice 
for the complicated stones. Indeed, in the hands of the average surgeon, I 
am inclined to think that suprapubic cystotomy is more frequently performed 
even for the simple stone cases. The reason is that litholapaxy is con- 
sidered a special operation and one to be utilized only by those expert in 
the manipulation of instruments. From the patient’s standpoint, such a 
practice is not justified and in this paper I will attempt to substantiate the 
assertion, namely, that litholapaxy, when properly performed, is applicable 
not only for simple stones but also in a goodly number of stones complicated 
by other conditions. 

Of 225 cases of vesical calculi, the average age was 56.6 years. The 
frequency according to decades: i-io, 7 cases; 11-20, 5 cases; 21-30, 
II cases; 31-40, 15 cases; 41-50, 28 cases; 51-60, 43 cases; 61-70, 69 cases; 
71-S0, 33 cases; 81-90. 6 cases; total of 217 cases in which the age was 
given. It might he of interest to note that the majority of stones in the 
bladde r occurred between t he ages of 40 and 70 ; the most frequent number 
* Read Iictorc tiie Southern Surgical Association, December 10, 1930. 
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occurring between 6o and 70, i.e., the age of vesical neck obstruction. There 
were 197 males or 87.5 per cent, and 28 females, or 12.5 per cent. There 
were 205 whites, 91.1 per cent, and 20 colored, 8.9 per cent. 

A history of previous passage or removal of stone was elicited in forty- 
five patients or 20 per cent, of the total number. A history of previous renal 
colics was given by 15.5 per cent., although 60 per cent, of these had not, 
as far as they were aware of, passed a stone. It was found on admission 
that 9.4 per cent, of patients with stone in the bladder had associated kidney 
or ureteral stones but only about half had either previous history of colic, 
passed a stone, or had a previous operation. In short, about 25 per cent, of 
the patients had an association either through history or actual finding of 
upper urinary tract calculus. 

In the cases of vesical calculi reviewed there was associated prostatic 
enlargement in 116 cases, or 51.4 per cent., including twenty carcinomas of 
the prostate, or 17 per cent. 

Stricture of the urethra occurred in seventeen cases, or 7.5 per cent. ; 
of these seven were associated with prostatic hypertrophy. 

Other conditions associated with stone were: cancer of bladder, 13: 
diverticula of bladder, 17; neurogenic bladder, 5; suprapubic fistula, 8; 
vesicovaginal fistula, i ; recto-urethral fistula, i ; perineal fistula, 2. 

In other words, obstruction was present in 55.8 per cent, of all cases. 
In this obstructive group eighty-eight, or 70 per cent, had given no previous 
history of stone, such as colics, or passage of calculi, and the X-rays of 
renal areas were negative on admission ; these were obviously cases resulting 
from obstruction. Thirty-eight cases or 30 per cent, had previous history 
of colics or calculi. 

In the group of non-obstructive cases 55 per cent, gave history either 
of previous passage of stones, colics, or had stones on admission. Fifty 
per cent, were associated with cystitis, of which over half were of the 
incrusted type ; whether this is the result or the cause is difficult to determine. 

There were eight foreign bodies encountered : one wax-ball, one surgeon’s 
needle, one hairpin, one rubber tissue, two incrusted sutures, two incrusted 
catheter tips. Only two of the foreign bodies were subjected to open 
surgery ; the wax-ball and the hairpin stones, the others having been extracted 
endovesically. 

Out of the total group of cases 65 per cent, were regarded as good risks 
and 35 per cent, were poor. Of the poor risks forty-two or 60 per cent, 
were operated upon by litholapaxy with one death, or 2.4 per cent., sixteen 
were attacked suprapubically with four deaths, 25 per cent, twelve of the 
cases were not subjected to surgery due to severe associated conditions such 
as bad myocardial lesions, pneumonia and central nerve lesions; of these 75 
per cent, died during their stay in the hospital without having been subjected 
to operation. 

Of the total number of cases of stone there were 196 operations. In 
twenty-nine cases no operations were performed, either because they were 
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extremely bad risks or refused operation. In 112 of the 196 surgical cases 
litholapaxy was done, or 57.0 per cent.; in thirty-two suprapubic cystotomy 
alone was done; in fifty-two cystotomy was performed in conjunction with 
prostatectomy and other surgical procedures such as diverticnlectomy, hladder 
rescctions for tumor, radium implantation or cauterization. Litholapaxy was 
performed in forty-four cases in which there was an associated prostatic 
hypertrophy, seven were done in cases with prostatic carcinoma and eight 
with strictures of the urethra. In all, over 52 per cent, of the litholopaxies 
were done in obstructive cases. In .sixteen of the obstructive cases in which 
litholapaxy was performed the cautery punch at a later date relieved the 
obstruction completely. The association of litholapaxy and minor surgical 
removal of obstructive conditions at the orifice employing the cautery punch 
has, in my mind, an increasing field of usefulness. One is apt to misinterpret 
the extent of prostatic overgrowth in the presence of stone; indeed it is 
commonly done without such association. Catheter drainage will oftentimes 
transform the orifice picture so that repeated cystoscopic and rectal examina- 
tions prove that the obstructive condition is sufficiently small to he treated 
without resorting to open surgery. 

In the case of stone there is often considerable oedema and reaction 
around the orifice which rapidly subsides after litholapaxy. It is then 
found that in many cases no surgical attention to the obstruction is necessary. 
The same is also true of carcinoma of the prostate in which case the reaction 
around the carcinoma will frequently disappear under drainage following 
litholapaxy. I believe that whenever possible one should always shun open 
surgical attack upon a carcinomatous prostate. The combination of radium 
implantation and deep X-ray therapy and the punch operation afford much 
better results than open surgery. In my hands it is rare for the carcino- 
matous urethra to prohibit litholapaxy. 

There have been forty litholapaxies performed on patients who had had 
previous prostatectomy. In some of these there was evidence of obstruction, 
others were recurrent stones, in all probability secondary to infection. 

It is usually conceded that the presence of a vesical diverticulum contra- 
indicates any attempt at crushing operation for stone. As a general rule, 
this is perfectly true. Occasionally such complications, however, occur in 
very bad risks, usually in older subjects on whom resection of a diverticulum 
plus prostatic enucleation and the removal of the stone, whether in one or 
two stages, would be a hazardous procedure and an operation of such 
magnitude as to be almost prohibitive from the standpoint of safety. In 
such cases, if the stone be troublesome, it may be crushed and the obstruc- 
tion relieved by simpler transurethral measures. In the seventeen cases of 
diverticula which have occurred in this series, six were treated by litholapaxy 
either alone or with the cautery punch operation with no mortality. Nine 
resections of the diverticulum were performed with prostatectomy later, 
with one death, or ii per cent, mortality. In two cases no operation was 
performed, one had an aneurism, the other pneumonia. 
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I am perfectly willing, in a bad risk and even in some fairly good risks, 
providing the diverticulum is not too large and is draining fairly well, to 
be content with the relief of obstruction at the orifice and the crushing of 
the stone. Occasionally, the penalty of such conservative procedure may 
be that fragments will fall into the diverticulum and there produce larger 
stones. 

Of the thirteen carcinomas of the bladder in this series, eight were not 
associated with obstruction, whereas the other five were. Litholapaxy was 
performed in five instances ; small stones were removed with the cystoscopic 
rongeur in two others. Carcinoma of the bladder is regarded as an absolute 
contraindication to litholapaxy; most surgeons agree that the bladder should 
he exposed and the carcinoma treated by open operation of one type or 
another. I am, however, strongly opposed to open bladder surgery in the 
treatment of most cases of bladder carcinoma. After a lengthy experience 
with this type of surgery I have abandoned it and have been more than 
gratified with the results obtained by repeated radium implantations and 
diathermy through the cystoscope in association with deep X-ray therapy. 

The crushing of the stone in the presence of carcinoma does not appear 
to present any extreme hazard. After being seized, the stone is crushed, 
not on the bladder wall, but in its cavity. On the contrary, the danger of 
rupture should be very slight and the danger of spread of the tumor should 
he much less than that occasioned by open surgery. 

There were twenty-seven cases of intense severe cystitis in this series, 
another supposed contraindication to litholapaxy. This fact is mentioned 
in order to make impressive what can be accomplished by adequate pre- 
operative drainage and the proper anaesthesia. Bladder irritability and con- 
tracture are minimized and with twilight and caudal anaesthesia I have 
experienced no trouble with this complication. Fifteen of these twenty-seven 
cases were operated upon by litholapaxy after catheter drainage and prepara- 
tion without mortality or serious complications. Indeed, intense cystitis is 
much less to he feared than a less severe pyelonephritis. 

There is no doubt that litholapaxy is the ideal procedure for simple un- 
complicated stones in the bladder. The simplicity of the operation without 
general anaesthesia, its freedom from complications with consequent short 
hospitalization, often amounting to only one or two days, and freedom from 
economic loss stamp this operation unquestionably as the one of choice in 
this type of stone. I am thoroughly convinced, however, that it has also an 
ever-increasing field of usefulness in the complicated cases and should he 
more frequently employed. In a great measure the same complimentary re- 
marks may be directed here as in the simple stones. 

Concerning the size and multiplicity of calculi, with reference to their 
suitability to litholapaxy, I have records of 169 cases in this series where 
the size and number of stones were mentioned. Of these sixty-six were 
multiple, or 39 per cent., of which 60 per cent, were cured by litholapaxy; 
fourteen, or 35 per cent., requiring multiple-stage operations. There were 
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eighty-two large stones either alone or associated with smaller ones. Twenty- 
seven of these were cured by litholapaxy, or 33 per cent. Of these, eight 
cases were done in multiple stages, or 29.6 per cent. Multiple operations 
were performed in the entire group in one-third of the cases. In the small 
stones litholapaxy was performed in multiple stages in 35.4 per cent. It is 
thus seen that the size of the stone, or the multiplicity does not necessarily 
influence the number of operations required to effect a cure. Other things, j 
such as the patient’s tolerance, the character of the stone, associated lesions 
in the bladder, kidney and urethra enter into the picture. 

One of the most difficult stones to crush was a small stone no larger 
than a cherry. It proved to be a xanthine stone, the only one in the series. 
The size of the stone, per se, within certain reasonable limits, offers no 
contraindication to stone crushing. Very often the larger the stone the 
softer and the easier it is to crush. Some of the largest stones have been 
the easiest to cure by litholapaxy. 

In one case the patient had had a suprapubic prostatectomy for carcinoma 
a year prior. We found he had a very close stricture of the urethra and 
there was great difficulty in passing a filiform, but it was finally dilated to 
a No. 20 French. The stone in his bladder which was detected by X-ray 
was over 2 inches in diameter. After repeated attempts at dilatation of the 
urethra it was found impossible to dilate it sufficiently to investigate the 
bladder cystoscopically or to attempt any other urethral manipulations. When 
a low spinal ancesthesia was given there followed a most striking relaxation 
of the urethra, so that in spite of his carcinoma, a lithotrite was easily 
inserted and the large stone was crushed in one sitting. I am positive noth- 
ing short of spinal anesthesia could have produced sufficient relaxation 
to have permitted litholapaxy. This patient had previously been given 
general and caudal anesthesia in an attempt to dilate the urethra. 

This suggests a possible contraindication to litholapaxy, namely, bladder 
contracture and stricture of the urethra. One is often misled in the interpre- 
tation of the amount of contracture, both in urethra and bladder, by muscle 
spasm. The relaxation produced by means of caudal or spinal anesthesia 
enables the true capacity to be determined and many' patients may be spared 
a major operation who would otherwise have been subjected to it. Con- 
tracture of the bladder, often regarded as a contraindication to litholapaxy, 
is in, a great majority of instances physiological. True contracture seldom 
exists except in tuberculosis and carcinoma of bladder and occasionally in 
calculi associated with general vesical wall infiltration, and pericystitis. 

As to the technic of litholapaxy. In the first place, proper anesthesia is 
essential. In many of the simple cases local urethral anesthetic is all that is 
necessary. The majority, however, do much better under caudal and twilight. 
There appears to be no necessity for a general anesthetic. 

In certain rare cases spinal is the ideal anesthetic. The chief structures 
to be protected during this operation are the urethra and bladder wall. It 
is essential to crush as much as possible during one introduction of the 
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lithotrite and then remove it for evacuation. It is seldom necessary to insert 
the lithotrite more than twice at one sitting. There is one procedure which 
is very important in protecting the urethra from tears or injui'y resulting 
from fi'agments adhering to the instrument. Before it is withdrawn it is 
advanced into the bladder and when it is centred in the open bladder, the 
male and female blades are jammed together in order to throw off tiu; 
impacted fragments and then screwed together tightly before extraction. 

I much prefer to do repeated litholapaxies, possibly a week apart, than 
to do too much at one sitting. 

The bladder should suffer very little trauma as one should always depress 
the jaws of the lithotrite toward the base of the bladder and after opening 
and grasping the calculus they are firmly locked and centred in the open 
bladder away from the wall before crushing is commenced. Employing 
this technic it is very often possible to crush a stone of considerable size 
with very little bleeding. 

In very large stones, even those that are too large to be completely 
grasped by the instrument, I have found it advantageous to crack the outer 
coating, grasping them laterally. On several occasions I have done this 
without evacuation and by changing the chemistry of the urine by injections 
of bulgara bacilfus, the stone readily passed into solution and disappeared, 
or had undergone spontaneous fragmentation making litholapaxy a simple 
procedure for the removal of the remaining fragments. 

It is my custom always to follow litholapaxy by instillations of bulgar 
bacilli with very gratifying results. On several occasions I have observed the 
bladder cystoscopically after crushing and found numerous fragments in 
the bladder and a week later have found the bladder entirely clean. This is 
particularly true in the phosphatic stones. Where repeated crushings are 
required an indwelling catheter is employed and careful attention given 
to the bladder. 

History shows that the first lithotroties were done in multiple stages on 
account of fear. Recently an endeavor has been made to do the operation 
in one stage, usually under general ancesthesia. I feel that the repeated 
operation on difficult stones, whether large or small, or multiple, is far 
preferable to a long-continued operation under anaesthesia and to the ex- 
cessive trauma from repeated instrumentations. One usually has to wait four 
or five days to a week between operations until the reaction from the first 
is over. 

I have seen only one serious complication following multiple-stage 
litholapaxy and this resulted from the patient’s lack of cooperation and was 
not the result of the operation itself. Four days after a simple litholapaxy, 
the patient left the hospital, under protest, with an indwelling catheter. He 
promised to return in a few days, but did not return for ten days. In the 
meantime he removed his catheter, was able to void without difficulty for 
the next twenty-four hours and then suddenly had retention due to a frag- 
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ment which became impacted in the urethra at the peno-scrotal juncture. 

He was finally able to urinate but did not pass the fragment. About a week 
later he appeared with a large peri-urethral abscess at the root of the penis 
on the dorsum. It ruptured spontaneously and a spicule of stone was 
projecting from the dorsum of the penis. This left a large, fistulous open- 
ing which persisted for sometime, but when I last saw him it had practically 
cleared. The remaining fragments were later crushed and the bladder 
entirely healed. This complication would not have happened if the patient 
had been under supervision. It is always essential to cystoscope the patient 
after litholapaxy before discharge to be sure that all fragments have been 
removed. 

There have been but very few complications from litholapaxy in these 
cases : pyelonephritis, 4,4 per cent. ; epididymitis, 4.4 per cent. ; htemorrhage, 
once ; peri-urethral abscess, 3 per cent. ; impacted calculus of urethra, 3 
per cent, 

I 

The average duration in the hospital in 112 cases of litholapaxy has been 
ten days. Most of the simple stone cases were out in two or three days. 
Hospitalization was lengthened by the complicated cases which really re- 
mained in for the treatment of the complications, such as hypertrophy, tumor 
and infection. 

The indications for the suprapubic operation are large stones, stones 
which are adherent to the bladder wall and those associated with other patho- 
logical conditions, such as prostatic obstruction, stricture, diverticulum, or 
tumor. The average stay in the hospital from suprapubic cystotomy has been 
thirty-nine days. 

The mortality from simple cystotomy in thirty-two cases was one death, 
3.1 per cent. In the fifty-two cystotomies for stone in which prostatectomy 
or prostatectomy with resection of the bladder for tumor or for diverticulum 
was done, there were seven deaths, or 13.4 per cent. In this group four 
deaths followed bladder-wall resection along with prostatectomy and stone 
removal. Disregarding these, the mortality from prostatectomy and stone 
has been 6.2 per cent. This has occurred in the face of the most accurate 
care in preparation, anjesthesia, surgery and treatment. However, it follows 
the trend of general mortality rate throughout the world; for instance, in 
St. Peter’s Hospital, London, f<5om 1915 to 1924, the mortality rate from 
suprapubic cystotomy was 9 per cent, according to Joly, and Freyer reported 
14.6 per cent, in 116 cases of suprapubic lithotomy. Watson showed 13.2 
per cent, in combined statistics of over 3000 suprapubic lithotomies. It is 
thus evident that the mortality rate following this operation is exceedingly 
high. 

Of the 1 12 cases of litholapaxy there was one death, or 8/10 of i per 
cent. This individual was a had risk ; he was urjemic, had severe myocardial 
change, reacted badly from instrumentation, developed epididymitis, abscess 
of the testicle, septiciemia and died. 
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St. Peter’s Hospital for stone mortality, litholapaxy, 226 cases — 2.2 per cent. 

Freyer Hospital for stone mortality, litholapaxy, 986 cases — 2.5 per cent. 

Watson and Cunningham Hospital for stone mortalit}', litholapaxy, 17,736 cases — 
2.4 per cent. 

It thus seems that the average mortality in litholapaxies is around 2 per 
cent. 

The data with reference to comparative recurrence of stone from the 
two operations are not sufficient to draw definite conclusions. I have been 
able to follow a large proportion of litholapaxies and find recurrence in 7.1 
per cent, of cases. The returns on the open surgery were so few in number 
that no definite information can he furnished. There were forty patients in 
the group of litholapaxies who had had previous suprapubic or perineal 
operations. It does appear definite that recurrences following litholapaxies 
are less frequent than with cystotomy. 

In conclusion it may be stated that; 

1. Litholapaxy appears to be the operation of choice in the majority of 
stones in the bladder regardless of size or multiplicity. 

2. The stone, per se, seldom contraindicates its operation and when asso- 
ciated with other conditions such as obstruction, tumor, diverticulum or active 
cystitis, it may lend itself to litholapaxy in a very definite percentage of cases. 

3. It is strikingly free from complications and its mortality rate is rela- 
tively insignificant. 

4. Compared to open surgery, the results gauged by the frequency of 
recurrence seem to be superior. 

5. In this day of demand for efficiency with minimum sacrifice of time, 
in point of economic loss occasioned by lengthy hospitalization following open 
operation, litholapaxy offers a read)*^ avenue of escape. 
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ANA.LYSIS OF SEVEN HUNDRED CONSECUTIVE 
APPENDECTOMIES 

By Leslie W. Tasche, M.D., and Joseph P. Spano, M.D. 

OF Minseapous, Minn. 

rnOM THE DEPAnTMEN'T OF SUnOEIlY OF THE HSIVERSITV OF MliV.VESOTA. 

Thousands of articles have been written on the subject of appendicitis, 
and all phases have been studiously covered. Further studies, however, 
should be made as the incidence of appendicitis seems to be increasing, and 
the mortality rate does not show any noticeable improvement. Appendicitis 
is steadily increasing in frequency. The rate has advanced from il per 
100,000 in 1920, to 14.4 per 100,000 in 1925; according to a governmental 
report on vital statistics, 20,000 people in the United States die annually 
from appendicitis. 

The following report is based on the records of 700 consecutive cases of 
appendicitis operated upon at the University Hospital from January i, 1920, 
to January 15, 1929. 

Ve.r — There was an almost equal distribution of cases between the sexes : 
3.54, or 50.5 per cent., were males, and 346. or 49.5 per cent., were females. 
There seems to be an increased incidence in males over females especially 
when large series of cases are studied. Those that show a majority on the 
female side usually deal with a larger number of the so-called chronic cases 
and also often include appendices that have been removed during gynecologi- 
cal operations. 

When the cases are divided into the acute and into the chronic or interval 
groups, we find that there are 60.9 per cent, males and only 39.1 per cent, 
females in the acute group. The exact reverse is true in the chronic or 
interval cases with 61.4 per cent, females and 38.6 per cent, males. 

Age — Acute appendicitis is primarily a disease of adolescent and early 
adult life. Exactly 75 per cent, of the cases developed during the second and 
third decades. (See Fig. i.) Barkley found a majority of cases to fall 
between the ages of fourteen and forty-five. Bar found 65 per cent, between 
eleven and thirty ; Richardson, 50 per cent, between fourteen and forty-five ; 
Seifert, 67 per cent, between eleven and thirty; and Denk and Hoffman 
report the peak incidence during the second and third decades. 

The average age was 21.9 years. This is somewhat lower than Mac- 
Carty’s figures of 23.5 3'ears and Burgess’ of 26.3 years. 

Seasonal incidence — The highest incidence of appendicitis is found during 
the summer season. Why this should be true is difficult to explain. Possibly 
it is due to the increased prevalence of gastro-intestinal disorders at this time 
of the year. - ^ 

Previous infections. — Forty-one, or 5,8 per cent., of all the cases gave 
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Fig. I. — Distribution of cases according to age. 
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a definite history of recent infection, the most common of which were severe 
colds, sore throats, and tonsillitis. There were also two cases of measles, one 

of mumps, one of whooping cough, and 
one of scarlet fever. The presence of re- 
cent or simultaneous infection was found 
to be most prevalent among children, that 
is, in 31 per cent, of the cases. Brenne- 
mann found sore throats present in 17 per 
cent, of the children he operated upon for 
acute appendicitis, while Richter reported 
4.0 per cent, in 172 cases. Evans stated 
that among the students at the University 
of Wisconsin acute appendicitis came in 
epidemics and that 86 per cent, showed 
“demonstrable primary upper respiratory 
tract infection.” 

It is exceedingly difficult at times, but 
very important, to differentiate between the 
abdominal symptoms due only to severe 
upper respiratory or pulmonary infection 
and those due to an acute appendicitis ac- 
companied by such an infection. 

Previous attacks . — More than one-half, or 57.1 per cent., of the patients 
gave a definite history of one or more previous attacks ; 8.8 per cent, gave a 
negative history, while on 35 per cent, of the records no mention of the matter 
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Fig. 2 . — Distribution of cases according^ 
to seasons. 
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was made. This high figure is due partly to the fact that a great many of our 
patients were sent into the hospital as interval cases. Dowdeii reports 37 
per cent, previous attacks ; Carson, 35 per cent. ; Isaacs, 30 per cent. ; Burgess, 
28.4 per cent. ; and Backman, only 25 per cent. 

Classification of cases.-— An attempt has been made to classify the cases 
into separate clinical, surgical, and pathological groups. This was quite diffi- 
cult to do and far from satisfactor}^ in all instances. The purpose in mind 
was to see if one could predict correctly the surgical and pathological findings 
from clinical and laboratory information. 

Clinical groupings. — Mild. — In tins group were included those patients 
who complained of abdominal pain, usually located in the right lower quadrant, 
with loss of appetite and some nausea. The abdominal findings included 
tenderness over or near McBurney’s point with very little or no muscle spasm 
on palpation over this region. 

2. Moderate or severe. — These peoijle complained of more pain with 
flexion protection of the abdomen, of anorexia, and of nausea or vomiting. 
There was usually marked tenderness present both on abdominal and rectal 
examination, with rigidity of the muscles and often rebound tenderness. The 
latter sign is almost conclusive proof of peritoneal involvement. 

3. Very severe. — This division included those cases considered practically 
moribund with cold, clammy skin, anxious facies, dehydration, fecal vomiting, 
distention, and other signs of peritonitis and impending death. 

Pathological groupings. — Every appendix removed at the University Hos- 
pital is examined grossly and microscopically by the pathologist. Unfor- 
tunately, eighteen of the pathological records have not been completed or 
have been lost. In eight cases the appendix was not removed. In 682 cases, 
the findings recorded permit of the following evaluation : 

1. No evidence of active inflammation. 

2. Acute recurrent appendicitis with previous infection evidenced l)y the 
presence of perivascular collections of lymphocytes in the serosa. 

3-. Acute suppurative appendicitis. 

4. The so-called “obliterative” appendix. 

The most satisfactory classification was found to be the surgical-patholog- 
ical. The cases were grouped into five classes and each will be discussed 
separately. 

I. Chronic appendicitis. — In this group were included all cases that came 
into the hospital with a definite history of previous attacks of appendicitis. 
Among them were many cases which should be classified as subacute or as 
acute subsiding appendicitis, since on admission to the hospital they showed 
definite tenderness over McBurney’s point. There were also included a few 
cases that did not give a good history for recurrent appendicitis, but neverthe- 
less were operated upon after all other possible lesions and especially kidney 
colic or pelvic infection had been ruled out by careful examination. Such 
operations were performed because these patients were sent to us by their 
doctors with the diagnosis of acute appendicitis, and we felt that we were not 
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justified to send them back into the country without considering the diagnosis 
submitted, especially as the doctors had usually seen the patients during 
attacks. 

There were 339 so-called interval cases. This number, in proportion to 
the entire series, is large. Fully 90 per cent, of our patients come from rural 
communities and often from the very “back-woods” itself. As a result many 
cannot be moved at the time of their primary attack and are sent in later 
after the inflammation has subsided. There was one death in this series, or 
a mortality of 0.3 per cent. The average leucocyte count was low, 8,000, with 
an average polymorphonuclear count of 67 per cent. Seventy-seven per cent, 
of the cases, or 257, gave a definite history of one or more previous attacks, 
usually mild in character. Out of 321 specimens reported, 61 per cent., or 
203, showed no sign of any inflammation present ; 32 per cent., or 104, showed 
signs of recent inflammation; 3 per cent., or ii, showed an obliteration of 
the lumen of the appendix, and 3 per cent., or 9, showed actual suppuration. 
The mortality rate of 0.3 per cent, fits well with other reports. It should be 
0 per cent., however, and any death must be attributed to a slip in technic 
at some stage during the operative procedure or to some unusual complication. 
The cause of death in this case was probably due to a long exploratory pro- 
cedure in a very obese middle-aged individual. The appendix was finally 
found under the liver attached to a csecum which had not descended normally. 
The patient died as a result of a severe imralytic ileus. 

Acute appendicitis. — There were 361 cases of acute appendicitis. This 
does not include many so-called subacute cases which have been placed with 
the interval group. The mortality rate for the acute cases was 6.4 per cent. 
Very few statistics could be found that definitely separated the acute cases 
froiu the others when giving mortality rates. 

2. Acute suppurative appendicitis. — There were seventy-two cases in this 
group. Included are all cases of suppuration of the appendix where there 
was no peritoneal involvement or abscess formation. There was one death 
with a mortality of 1.4 per cent. The average leucocyte count was i3.,6oo, 
with an average polymorphonuclear count of 78.3 per cent. Two-thirds of 
the cases were classified clinically as moderately severe and one-third as mild. 
Sixty-five per cent., or 47 specimens, showed suppuration microscopically in 
all of the coats of the appendix, while in 28 per cent., or 20, there were signs 
of inflammation present only in the serosal portion ; in five cases there was no 
record of the pathologist’s findings, but the gross description by the surgeon 
of the appendix in each case definitely placed it in this group. 

3. Acute appendicitis with local peritonitis. — In this group were 156 cases 
with four deaths, or a 2.5 per cent, mortality. The average leucocyte count 
was 14,800 with an average polymorphonuclear count of 87.4 per cent. 
Eighty-four per cent, of the cases gave a history of moderately severe symp- 
toms with corresponding physical findings ; the remainder were mild. Micro- 
scopic examination revealed suppuration in 87 per cent, of the cases examined, 
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and acute recurrent appendicitis in 13 per cent. In one case there was no 
report found. 

4. Acute appcudicitis mth absccss.—hT. this group were included all cases 
of suppurative appendicitis with abscess formation. Out of 112 cases there 
were eleven deaths, or a mortality of 9.7 per cent. Eighty-four of the 
abscesses were localized to the immediate neighborhood of the involved appen- 
dix; while in twenty-nine the collections of pus were elsewhere — four in the 
subphrenic region and the remainder in the flank or pelvis. The average 
leucocyte count for the entire group was 18,000 with an average polymorpho- 
nuclear count of 80.1 per cent. Nearly all, or 87 per cent., had moderate or 
severe symptoms and findings. The pathological report on 92 per cent, of 
the cases showed suppuration. Two per cent, showed acute recurrent appen- 
dicitis ; in seven cases the abscess was drained without removing the appendix. 

5. Acute appendicitis tvifJi diffuse peritonitis. — This group included all 
cases of suppurative appendicitis with diffuse peritonitis usually of strepto- 
coccic origin. There were twenty-one cases with eight deaths, or a mortality 
of 38.0 per cent. The average leucocyte count was 19,000 with an average 
polymorphonuclear count of 84.3 per cent. All of the cases were classified as 
having had moderate or severe symptoms and findings. Four cases were 
practically moribv\nd when they arrived at the hospital. All of the appendices 
removed showed suppuration when examined under the miscroscope. In 
one case the appendix was not removed, although the peritoneal cavity was 
drained. 

Table I summarizes the pathological findings according to surgical 
groupings. 


Table I 

Microscopical Pathology 


Type o£ appendicitis 

No. of 
cases 

Serosa 

only 

Suppu- 

ration 

i 

Oblit- 
1 erative 

i 

Normal 

No 

record 

! 

Appen- 
dix not * 
removed 

Per cent, 
mor- 
tality 

Interval or chronic 

1 

339 

104 


n 

203 

12 

j 

0 


Acute suppurative , . . . 



72 

20 

47 

0 

0 

5 

0 ^ 

1.4 

Acute suppurative with 

local peritonitis 

Acute suppurative with 

156 

19 

136 

0 

0 

I 

0 1 

2.5 

abscess 

112 


103 






Acute suppurative with 





7 

9-7 

diffuse peritonitis .... 

21 

0 

20 

0 

0 

0 

I 

38.0 

Totals 


145 

315 


203 


0 





10 


3-4 


* Average. 


Clinical findings. — When one considers only the symptoms and the physical 
examination of each case, the clinical picture is not always an exact index of 
the severity of the infection present in the appendix and surrounding peri- 
toneum. In a large proportion of cases, however, one can prophesy with a 
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fair degree of certainty the surgical findings and the prognosis for each case. 
In the uncomplicated cases of acute appendicitis, 8o per cent, were classified 
as mild or only moderately severe, while the remainder, 20 per cent., were 
considered severe. In the cases with abscess formation, a much smaller pro- 
portion showed only mild symptoms, about 1 3 per cent., while the other 87 per 
cent, were severe. In this latter group were included three cases in a mori- 
bund condition when admitted. In cases with local peritonitis 84 per cent, 
gave histories suggesting a severe process, while only 16 per cent, were 
considered mild. Where there was diffuse peritonitis no mild cases were 
recorded and more than a half of such cases were classified as severe with 
four considered moribund. Generally, therefore, the clinical findings are in 
agreement with the severity of the surgical condition. 

When we analyze the cases that died, it would seem that the clinical find- 
ings are of less value in making a prognosis on a" case than they are in 
determining the surgical condition. Out of the twenty-four deaths, one was 
considered as mild on admission, six as only moderately severe, fourteen as 
severe, and three as moribund. One patient died as a result of an interval 
operation. 

As it is impossible to determine the exact surgical condition present and 
the final outcome of the case from the clinical findings, procrastination should 
always be avoided and immediate appendectomy carried out. 

Time factor . — The number of hours between the onset of symptoms and 
the time of operation is important. The average time for the 228 cases with 
the disease localized to the appendix and neighboring peritoneum was thirty- 
six hours, while eighty-six hours had elapsed in the cases with abscess forma- 
tion. However, the average time for the cases with diffuse peritonitis was 
sixty-one hours — less than that for abscess formation. Those with peritonitis 
were brought to the hospital somewhat sooner, probably because the symptoms 
were more rapidly progressive in severity, whereas in those cases with abscess 
formation there was often a definite history of relief for a number of hours 


Table II 


Leucocyte Cotml 


Appendicitis 


Leucocytes 


Polymorphonuclears (per cent.) 

Average 

Highest 

Lowest 

Average 

Highest 

Lowest 

I. Interval 


9,000 

5,000 

67.6 

96.0 

33 0 

2. Suppurative 


29 , 000 

7,000 

78-3 

93 0 

50.0 

3. — with local peritonitis 

iInK ^9 

30 , 000 

3,000 

87.4 

96.0 

52.0 

4. — with abscess 

^9 

48 , 000 

4,000 

80.1 

95-0 

32.0 

5. — with diffuse peritonitis .... 

^9 

42 , 000 

5,000 

84.3 

94.0 

32.0 


with a later relapse. Marsch reviewed 9000 cases and found that the mortal- 
ity rate for those patients operated upon during the first twenty-four hours 


904 



SEVEN HUNDRED APPENDECTOMIES 

was 1. 1 per cent., for the second twenty-four hours i.8 per cent., for the 
third, 4.8 per cent, and for those of four days or over 11.7 per cent. 

Generally the degree of leucocytosis indicates the amount of body re- 
sistance, and the degree of neutrophil increase the severity of the inflamma- 
tory process. A low count may mean a mild infection, a walled-off abscess 
with cessation of absorption of the exudate, or poor body resistance. Three 
cases in this series died with leucocyte counts of 3,600, 3,900, and 4,950 
respectively. The polymorphonuclear count is a fairly accurate indication of 
the severity of the infection. From the above table it would seem that peri- 
toneal inflammation gives a higher count than does the presence of pus walled 
off in an abscess. In two cases that died with abscess formation the counts 
were 32 per cent, and 59 per cent, respectively. Both these cases had leucocyte 
counts of less than 5,000. 


Table'III 

Temperature and Pulse Rate 011 Admission to Hospital 


Appendicitis 

^ Temperature I 

1 1 

Pulse rate 

99 ° 

100° 

1 

101° 

1 102° 

103° 

90 

1 ! 

9 P-rio 

1 

120 

130 

I. Interval 

294 

33 

8 

3 

I 

292 

38 

8 

I 

2. Suppwative 

33 

31 

4 

4 

0 

43 

25 

3 

I 

3. — with local peritonitis 

63 

56 

22 

13 

2 

91 

44 

18 

3 

4. — with abscess 

37 

23 

23 

20 

9 

36 

45 

24 

7 

5, — with diffuse peritonitis 

I 

3 

3 

5 

9 

2 

1 

4 

7 

8 


As one would expect, the temperature and pulse rate rise proportionately 
to the severity of the disease. However, appendicitis is seldom accompanied 
by a high temperature. Only 16 per cent, of the acute cases had a fever of 
more than 101° and only 5.6 per cent, of more than 102°. 

Rectal exammation . — In the interval cases there were 117 rectal examina- 
tions noted with sixty-seven negative findings ; forty-nine showed some ten- 
derness on the right side. In the acute suppurative cases fifteen examinations 
were negative, twenty-five showed tenderness on the right, and in three a mass 
was palpated. Where local peritonitis was present, nineteen examinations 
were negative and sixty showed tenderness, while in two instances a mass 
was felt. In the abscess cases twenty-eight showed tenderness against twenty- 
five negative examinations and in ten cases a mass was present. The cases 
with diffuse peritonitis showed the highest proportion of rectal tenderness, 
being thirteen out of the fourteen examinations recorded. 

Urine examination . — The urine Avas examined in each case before opera- 
tion was performed. Any case showing pus- or red blood-cells with an 
indefinite history for appendicitis or a history suggestive of a urinary disorder 
was studied further. An X-ray examination of the urinary tract and a 
cystoscopic examination was made whenever it was thought necessary to 
determine the presence or absence of calculi. That pus- red blood-cells, and 
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cases are often present in the urine coincident with acute appendicitis is 
shown in the table below. There was one case with gross hsematuria. Prob- 
ably the presence of pus- or red blood-cells is due to one of the four following 
conditions : ( i ) Action of toxins on the kidney by way of the blood-stream ; 
(2) direct involvement of the kidney itself by extension of an abscess upwards 
and retroperitoneally ; (3) creation of an ureteritis by an inflamed appendix 
lying in contact with the ureter ; and (4) inflammation of the bladder due to 
an appendiceal abscess in the pelvis, especially when the bladder forms part 
of the abscess wall. 


Table IV 


Appendicitis 

Pus 

Red blood-cells 

Red and white 
blood-cells 

Red and white 
blood-cells 
casts 

I. Interval 

0 

0 

0 

0 

2. Suppurative 

2 

I 

3 

0 

3. — with local peritonitis 

5 

5 

3 

I 

4. — with abscess 

5 

0 

3 

0 

5. —with diffuse peritonitis 

2 

0 

3 

I 


In Table V are summarized some of the clinical findings according to dif- 
ferent surgical-pathological groupings. 


Table V 

Analysis of Seven Hundred Appendectomies 


Type of appendicitis 

1 No. of 
cases 

Average 

white 

blood- 

cells 

Average j 
poly- 
nuclears 
(per 
cent.) 

Temper- 

ature 

over 

101° 

(per 

cent.) 

Pulse 
over 1 
120 
(per 
cent.) 

Abnor- 

mal 

urine 

(per 

cent.) 

Mortality 

(per 

cent.) 

Interval or chronic 

339 

8,000 

67 

3 

[ 

3 

0 

0.3 

Acute suppurative 

72 

13,000 

78 

6 

6 

7 

1.4 

— with local peritonitis ... 

156 

14,000 

87 

10 

12 

9 

2.5 

— with abscess 

II 2 

18,000 

80 

26 

30 

8 

9-7 

— with diffuse peritonitis. 

21 

19,000 

84 

70 

75 

30 

38.0 


Mortality . — Out of the 700 cases there were twenty-four deaths, or a 3'.4 
per cent, mortality. It is regrettable that the rate should be as high as this. 
Unfortunately, however, the patient, and too often the doctor, procrastinate 
too long and the disease ceases to be confined to the appendix. 

Six hundred thirty-six out of the 700 operations were performed by ten 
men who were or are still serving their Fellowships in Surgery. The remain- 
ing sixty-four were performed by five Senior attending surgeons. 

Nearly all of patients were transported by automobile or train many miles 
from all parts of the state before they arrived at the hospital. Cases with 
signs of rapidly spreading peritonitis and those in very poor condition are 
probably best treated expectantly for a few days until they are in better 
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condition to stand operation. Formerly it was rule at the University 
Hospital to operate immediately on all cases of acute appendicitis, unless 
they were in a moribund condition. Lately, however, when the diagnosis of 
diffuse peritonitis is definite, we wait until that process has had an opportunity 
to localize itself. 

The following general principles have been carried out in nearly all of 
the cases. No matter what the hour, as soon as the diagnosis, of acute appen- 
dicitis has been established, operation was performed. Appendectomy was 
always done unless the appendix could not be found readily in an abscess 
wall. Out of the 113 cases with abscess, the appendix was not removed seven 
times. On discharge from the hospital these patients were instructed to 



return later for appendectomy. The appendiceal stump was inverted with a 
purse-string suture of linen after the local application of phenol and alcohol. 
When the cscum was osdematous and friable this was not attempted ; instead, 
the stump was transfixed and tied with chromic catgut. Fecal fistulse occurred 
in only three cases. 

An enterostomy was performed once. Quain and Waldschmidt report a 
primary enterostomy in thirty-one cases and a secondary enterostomy in 
thirty-eight cases in a series of 1000. 

A right rectus incision was employed 519 times, a McBurney incision 
fifty-nine times, a Battle incision in times, and a mid-line incision nine 
times. At the present time McBurney’s is being most favored as it reduces 
appreciably the patient’s hospital stay, and, if exposure is inadequate, it can 
always be enlarged either upward through the oblique muscles or downward 
into the rectus sheath. 
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Ether and ethylene anaesthesia was used in nearly all of the cases. Local 
anjesthesia was used in some that were too ill to stand ether inhalation, 
especially when there were pulmonary complications present. At the present 
time we use spinal anaesthesia in practically all of our adult cases. 

Appendectomy was performed without drainage 482 times and with 
drainage 204 times. Seven abscesses were drained without the removal of 
the appendix. . 

Of the twenty-four deaths, nineteen occurred in males. It is possible that 
men wait longer than women do before they seek medical treatment. During 
the second and third decades is found the greatest case incidence, hut the 
lowest mortality percentage. Over 70 per cent, of the deaths occurred before 
the age of fifteen or after the age of forty. These two periods include only 
30 per cent, of all the cases. Children under twelve years of age stand opera- 
tion better than adults over forty. The mortalit}' rate among the former was 
6.3 per cent, while in the latter, or older group, it was 16.0 per cent. 

The following post-operative complications were recorded on the charts : 


Post-operative pneumonia 16 

Subdiaphragmatic abscess 4 

Fecal fistula 3 

Evisceration 2 

Spontaneous abortion 2 


P3'elonepbritis i 

Massive collapse of lung i 

Severe cj'stitis (catlieterization) i 

Toxic urticaria i 


Measles — post-operative — three days i 


The average stay in the hospital was 21.4 days, the longest time being 152 
days. In children, Beekman found the average stay to be twenty-two days 
for 145 cases. 

Autopsies were done on eighteen out of the twenty-four cases that died. 
The most common cause of death was peritonitis often complicated by ileus, 
pneumonia or both. The patient that died in the interval group was ver}^ 
obese, and because of a long exploratory procedure, developed an acute ileus 
which caused his death. One case was in a tabetic in whom no adequate 
organic basis could be found to account for his demise. The appendix 
showed suppuration microscopically. 

Cmtscs of death. — Peritonitis, 8; pneumonia, 3; peritonitis and pneu- 
monia, 3 ; peritonitis and ileus, 4 ; peritonitis, ileus, and pneumonia, 3 ; ileus 
and bronchopneumonia, i ; peritonitis and subdiaphragmatic abscess, i ; no 
reason except tabes dorsalis, i. 


SUMMARY 

r. Sex incidence is equal when all cases are considered, but when the 
acute cases are separated we find 70 per cent, are in males, while in the 
chronic cases, the exact reverse is true, with 70 per cent, occurring in females. 

2. The peak age incidence is during the second and third decades. 

3. The seasonal incidence was highest in summer in this series. 

4. A history of recent or coincident infection elsewhere in the body was 
present in 5.8 per cent, of the cases. 

5. There were 339 interval cases with a mortality of 0.3. per cent., 72 
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acute suppurative cases with a mortality of 1.4 per cent., 156 cases with 
localized peritonitis with a mortality of 2.5 per cent., 112 cases with abscess 
formation with a mortality of 9.7 per cent., and 21 cases with diffuse peri- 
tonitis with a mortality of 38.0 per cent. 

6. The type of the disease is in a large part dependent upon the length 
of time between the onset of the symptoms and the time of operation. 

7. In a large proportion of cases it is possible to correlate the clinical 
picture with the surgical findings. In a small proportion, however, the clini- 
cal picture may be very misleading, and it is in this group particularly that 
there lies great danger of procrastination when immediate operation should 
be done. 

8. Clinical findings are less reliable in determining the prognosis of a 
case than the)' are in indicating the probable surgical condition present. 

9. A high leucocyte count accompanied by a high polymorphonuclear 
count usually means good body resistance to a severe infection. This, how- 
ever, does not prove true in all cases. A leucopenia usually means a poor 
prognosis, 

10. Temperature and pulse are usually but slightly elevated. In children 
and in the cases with diffuse peritonitis both tend to be higher than in the 
remainder of the cases. 

11. Twenty-eight cases showed pus- red blood-cells or both in the urine. 

12. The mortality rate for the entire series was 3.4 per cent. Mortality 
• is highest in the male sex (nineteen out of the twenty-four cases) and highest 

in children and in the aged. 

13. Although an increasing mortality rate according to vital statistics is 
reported, the operative mortality or fatality rate for appendicitis has de- 
creased. Dividing the 75^858 cases collected into three periods, the average 
reported operative death rate for the years 1902 to 1910 was found to be 7.6 
per cent., decreasing to 5.7 per cent, for the years 1910 to 1920 and to 3.5 
per cent, for the years 1920 to 1929. 

14. Early diagnosis followed by immediate appendectomy offers the best 
hope for the reduction of the mortality rate in acute appendicitis. 
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ACQUIRED MEGACOLON 

By Harold J. Shelley, M.D, 
or New Yohk, N. Y. 

FnOM THE SUnGiCAE SERVICE OP ST. LUKE’s HOSPITAL 

This case, due to stricture in the descending and sigmoid colon, is re- 
ported because the enlargement of the colon developed while the patient 
was under our observation ; and also, because he has a duodenal diverticulum. 
Rdntgen-ray examinations made soon after the symptoms of partial obstruc- 
tion developed, and direct examination at the time of operation revealed a 
normal colon above the sigmoid and descending portions. At the present 
time rontgenograms show a typical -megacolon. 

Literatui'e . — In most discussions of megacolon the cases are divided into 
two groups — the congenital type (true Hirschsprung’s disease) and the 
acquired type. The latter includes all those cases which develop after birth. 
They are due to a partial obstruction which may be intermittent. 

Magoun^ acids an intermediate group which includes those cases developing the 
typical picture, clinically and in rdntgen-ray findings, of megacolon some time after 
birth without any demonstrable obstruction. A brief review of the literature revealed 
no case reports in which rontgenograms had been made previous to the development 
of the megacolon. 

Mummery- collected too cases of megacolon. Fifteen of these had some associated 
congenital anomaly. Twenty-three had either a partial or an intermittent obstruction. 
The age incidence was greatest in infancy and after the age of ten years decreased 
gradually to age seventy. He stated that the age incidence table disproved megacolon 
is of two types and concluded that the older patients were merely congenital cases 
in which the patients had survived. 

Bailey“ reported a case of dilatation of the colon in an infant with an imperforate 
anus. He considered the cause partly congenital and partly mechanical. The possibility 
of a wholly congenital origin cannot be disproved. The same conclusion would hold 
for the six cases of simple congenital anorectal stricture with megacolon in early infancy 
reported by Bremernan.^ 

However, Vernon David,® who reported three similar cases, favored the conclusion 
that at least a part of the megacolons found in infancy were developmental rather than 
congenital. One of his cases came to autopsy one month after an operation which had 
relieved the stricture. Only a hypertrophic and somewhat larger than normal sigmoid 
was found. Before operation rontgenograms had shown the sigmoid filling nearly the 
entire abdomen. The other two cases became normal clinically after relief of the 
stricture, but no rontgenograms which had been made after operation were mentioned. 

This suggests an explanation for those cases mentioned by Gant® in which a 
megacolon of the sigmoid portion had been excised and then later developed a mega- 
colon of the remaining portions of the colon. Possibly these patients had an unrecog- 
nized partial rectal diaphragm or stricture or some other partial obstruction. 

Mummery' reported a case in which the patient, a man fifty-four years of age. 
was normal for the first thirty-seven years of his life. Then following an attack of 
d3'sentery he developed a severe constipation, followed bj' the typical symptoms of 
megacolon. Rontgenograms showed a sigmoid which filled almost the entire abdomen 
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with the dilatation extending down to the anus. Just within the anus was an adeno- 
carcinoma which Mummery attributed to the chronic irritation from the great amount 
of fcEcal material which accumulated over periods of weeks. 

Lefevre and Jonchcres^ and Rankin® reported cases secondary to cancer of the 
sigmoid. Macaige and Fleury'® reported a case due to pressure on the rectum by a 
tumor outside of the rectal wall. In these cases the megacolon may have been present 
before the so-called cause. Vernon David“ mentioned a case reported by Treves in 
which the pelvic rectum was tubular and the size of an adult index finger. 

Case Report. — T. S.. a negro laborer, 
aged sixty-one, entered St. Luke’s Hospi- 
tal, July 19, 1923, complaining of vomit- 
ing and loss of weight. Beginning six 
weeks before admission, he had been ill 
for two weeks with pneumonia. One 
week later he developed gaseous eructa- 
tions, with which he had nausea and 
vomiting. This occurred immediately 
after, or three to four hours after meals. 

His abdomen had been distended and 
considerable flatus e.xpelled. During this 
six weeks he lost fifty pounds in weight 
and suffered a marked loss of appetite. 

Bowel movement occurred by catharsis 
only. AIucus and blood were noticed in 
the stool although no blood was seen iti 
the vomitus. There had been some pain 
about the umbilicus and left flank. At 
the time of admission the amount of dis- 
tention and vomiting was decreased. 

He had had dysenter}' for si.x months 
in 1918, and rheumatism in practically all 
his joints at the same time. He was 
called a typhoid carrier in 1893. A 
chancre was contracted in 1888 and 
gonorrhcEa in 1883. In 1903 he was told 
his urine contained sugar. For many 
years he had had frequent colds and at- 
tacks of bronchitis, but never any haemop- 
tysis or night sweats. 

He was a well-developed, somewhat 
emaciated man who appeared acutely ill. 

The pupils showed definite reflex rigid- 
ity. The abdomen was symmetrical with 
moderate tenderness to pressure in the 
right upper quadrant. There were no palpable masses, demonstrable fluid or hernias. 
Very little distention was present. The knee-jerks could not be elicited. 

Rectal examination revealed no palpable pathology. Proctoscopic examination was 
negative to the height of 6 inches but for a moderate amount of bloody mucus on the 
rectal mucosa. No amceba were found in this mucus. 

The blood count and urinalysis were normal. Blood and cerebrospinal fluid Wasser- 
mann reactions were negative. The phenolphthalein output of the kidneys was normal. 
A two plus reaction was obtained on the two occasions when the stool was examined 
with guaiac for blood. 

Rdntgcn-ray Examination . — A barium injection of the colon was done July 23. 
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Fig. I. — ^The abdomen between attacks of dis- 
tention. 
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1923, and reported as follows: (i) Fluoroscopic examination and films taken at the 
time of the injection reveal an incompetency of the ileocecal valve. The right portion 
of the colon is moderately dilated. The descending colon and first portion of the 
sigmoid are narrow. This finding is constant in all exposures. 

(2) Films fifteen minutes after injection are the same as noted above. 

(3) Films twenty-four hours after injection show traces of barium as far back as 
the csecum with retention in the appendix. The descending colon still appears narrow. 

(4) In films made forty-eight hours after the injection there is retention in the 
appendix, and stasis in the colon with narrowing of the descending colon. 

July 29, 1923, he was transferred to the surgical service with a diagnosis of tubular 
stricture of the descending and sigmoid c6lbn probably caused by the six months’ attack 
of dysentery in 1918 with subsequent scar formation and contraction. Operation was 
done b}^ Dr. H. H. M. Lyle on July 31, 1923. Through a left rectus incision the 
abdomen was explored. Bands across the descending and sigmoid colon were ligated 
and cut. 

The csecum was ballooned up and well over toward the mid-line. The ascending 






Fig. 2. — Ten-minute gastric rontgenogram. 
Note the duodenal diverticulum showing between 
the pylorus and duodenum. 



Fig. .3. — Rontgenogram twenty-four hours 
after barium meal. The lower end of the stric- 
ture in the sigmoid shows below the barium re- 
tained in the colon. 


colon was normal. The transverse colon at about the midportion was collapsed. The 
splenic flexure could be made out and was normal. 

Just below the splenic flexure the colon became cord-like, about 1. 5 centimeter in 
diameter and was adherent throughout its entire length to the parietal peritonseum pos- 
teriorly. The sigmoid and upper rectum were a continuation of this condition. Extend- 
ing over the involved area were several bands of inflammatory tissue crossing the 
colon at various angles. They appeared to be of old origin. There was no way to 
identify the sigmoid or rectum because the cord-like structure was continuous throughout. 
Gas could be forced through the stricture. No area was found suitable for anastomosis 
distal to the stricture. The abdominal wound was closed. 

Post-operative Rontgeii-i ay Examination . — A barium enema was given August 22, 
1923, twenty-two days post-operative. 

(i) Fluoroscopic examination and films taken at the time of the injection show 
moderate dilatation of the right portion of the colon. The narrowed portion begins 
just below the splenic flexure and extends down as far as the junction of the sigmoid 
colon and rectum. It has the somewhat irregular appearance which was described 
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before the operation. The rectum is definitely not contracted as seen vdien the barium 
first enters that structure. 

(2) Films made thirty minutes after elimination reveal no change except that some 
of the injection has been eliminated. 

(3) In films made twenty-four hours after the injection, traces of the injection arc 
seen as far back as the CcTCum. The major portion of the injection has been eliminated. 
This is a marked improvement over the retention shown in the pre-operative films. 

FoUow-nj^ Rccoid. — The post-operative course was uneventful and patient was dis- 
charged improved August 241 19 ^ 3 - He had not been distended or constipated and 
appeared to be clinically cured up to the time of his discharge. 

His history for the next seven years was that of constipation which required 
constant care. It was so controlled bj' diet, catharsis and frequent enemas that the 
patient was able to work regularl}'. His weight and general condition remained about 
the same. During this time his prostate enlarged gradually to the size of a small 
orange with the typical S3'mptoms of partial urethral obstruction. 

August 5, 1930, because of the con- , „ — 


tinned troublesome constipation and fre- 
quent attacks of abdominal distention, gas- 
tro-intestmal rontgenograms were made. 
These showed the stomach to be normal. 
A definite duodenal diverticulum filled and 
contained barium still in the six-hour 
films. The large bowel appeared to be 
enormously distended and a long stricture 
showed in the lower sigmoid. 

August 13, 1930, the colon was exam- 
ined by clysma and showed a marked dis- 
tention which appeared to include its three 
parts. The transverse and ascending colon 
were enormously distended with gas — defi- 
nitely, the picture of a megacolon. 

He was admitted to St. Luke’s Hos- 
pital immediateb”^ after the clysma because 
of nausea, vomiting and abdominal pain. 
The night before he had been given a large 
dose of castor oil and before the clysma 
a soapsuds enema, but had had no return 
from either. 


' * 



A 
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Fig 4 — Barium enema filling only the distal 
loop of the large megacolon The remaining loops 
are distended with gas Patient’s condition did 
not permit a larger enema. 


His physical examination was ver3^ little changed from that of his first admission. 
He was somewhat more emaciated. His abdomen was enormously distended and so 
tense that no impression could be made on it with the examining hand. The prostate 
was so large that examination of the rectum with the finger or a proctoscope was 
impossible. 

Two enemas were entirely unsuccessful. Preparations were made for doing a 
caecostomy as first stage to making a short circuit around the stricture. Just before 
the patient was to have been taken to the operating room, he was able to expell a 
large quantit3" of gas and barium. The operation was postponed and b3' the next 
morning he was completely relieved. Because of his age and past history, he was sent 
home and has returned to work. 

Snmmai y . — When first seen this patient had an inflammator3' stricture of the 
descending and sigmoid colon. Rontgen-ra}' and direct examination showed a normal 
colon proximal to the stricture. The ciecuni was moderateh’’ distended. 

After seven years of constipation and mild attacks of obstruction relieved by 
cathartics and enemas, he now has a definite and large megacolon as shown in the 
rontgenogram. These pictures also show a duodenal diverticulum. 
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— The first two Rontgen-ray reports are given in detail as the films were all 
destroyed following the Qeveland ' Clinic fire. Only colon films were made at the 
time of the original admission; consequently the duodenal diverticulum was not dis- 
covered then. This entire report is quite long for two reasons — first, it covers a period 
of seven years and two admissions to the hospital ; second, because it is unique and was 
thought to be of sufficient importance to require considerable detail. 
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IS TOXAEMIA THE CAUSE OF DEATH IN UNCOMPLICATED 
INTESTINAL OBSTRUCTION? 

By Herman E. Pearse, Jr., M.D, 

OF Rochester, New York 

FROM THE DEPARTMENT OF SURGERY OF THE UNIVERSITY OF ROCHESTER 

These experiments are not presented as proof of a thesis but are 
offered as evidence in support of the point of view that toxaemia is rela- 
tively unimportant in causing death from simple intestinal obstruction. The 
bulk of the work on this subject has been directed by the opposite opinion 
and many ingenious experimenters have sought to demonstrate the toxin and 
its mode of action, yet it has never been isolated and its nature has remained 
clothed in mystery and a subject of conjecture. From time to time there 
have been dissenting voices”’ which stated that other factors, such as 

loss of food, fluids and normal secretions, might be responsible for the fatal 
result, but the general cry of “find the toxin” still prevails. That these sub- 
stances are lost is not doubted, for even without vomiting their accumulation 
in a distended bowel renders them just as useless to the organisms as would 
their elimination. So it would appear that their loss may have influence and 
serve to confuse the issue by adding a multiplicity of factors to the lethal 
effect. By their conservation the influence of the toxin alone may be judged. 
This would necessitate retention of gastric and duodenal secretion (including 
bile and. pancreatic juice) and administration of food and fluid. An experi- 
ment was planned to shunt all of these substances below the point of 
obstruction but for technical reasons only a part of the gastric secretion 
could be retained. This gives opportunity for the evaluation of the 
effect of the toxin alone without the complication of other factors. Sur- 
prisingly enough, if the upper-tract secretion combined with food and fluid 
is retained by its absorption below the point of obstruction, then no true 
toxaemia develops. 

Method . — Adult dogs are used as experimental animals. The three-stage operative 
procedure is shown in Fig. i. The first stage consists of mobilization of the duodenum 
at Treitz ligament, transection of the stomach, closure of the distal end and anastomosis 
of the proximal end to the upper jejunum. The second stage is done by cutting the 
end of the duodenum free from the gastric anastomosis, turning in the blind ends and 
anastomosing the duodenal segment into the jejunum at a point about 50 centimetres 
below the gastrojejunal anastomosis. At the third stage, a gastrostomy is done in the 
blind distal gastric segment and the jejunum is obstructed above the anastomosis with 
the duodenum. An attempt to shorten the operative procedure by combining the first 
and second stage was made, but this resulted in the death of five out of seven animals 
and was abandoned. It is possible to omit stage two by bringing down the duodenal 
segment and, after obstructing the jejunum, implanting it into the distal jejunal loop 
with an end-to-end anastomosis. 

After the final operation for obstruction the animals are fed a liquid diet, consisting 
largely of milk, through the gastrostomy opening, and water is also supplied by this 
route. Since a portion of the stomach is in the obstructed loop, then some gastric secre- 
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tion is lost b}' vomiting and hence the chlorides ina}' be depleted after an interval of about 
two weeks. If this occurs, one or two grams of NaCl are added daily to the diet 
until the normal balance is reestablished. (See Fig. 2.) The animals are allowed 
food and water by mouth ad lib. Blood for chemical estimation of the non-protein 



Fig_. I. — The operative procedure, done in three stages, is designed to divert the bile, pan- 
creatic juice, duodenal and a part of the gastric secretion to a point below the intestinal obstruction. 
Food and fluid are supplied through the gastrostomy, 

nitrogen chlorides and carbon-dioxide combining power is taken before and at frequent 
intervals after the obstruction. The contents of the obstructed loop are examined 
bacteriologically, especially for B. welchii: 

Results . — In all, fifteen dogs were operated upon, of which seven- died from various 
causes before obstruction. After the final operation for obstruction, one dog died in 
tv.'enty-four hours and another animal died in twelve days from a poorly functioning 
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duodenal anastomosis, leaving six obstructed dogs for stud}^ These animals either died 
or were sacrificed at the end of a month. None of them developed the toxsemia of 
intestinal obstruction as we ordinarily conceive of the term. They vomited from time 
to time a very foul vomitus containing B. welchii and other organisms but they did 
not develop the rapid cnset of lethargy, weakness, stupor or blood-chemistry changes 
(see Fig. 2) that are associated with intestinal obstruction, nor did they die at the 
usual time. On the contrary, they are alert and active and appear to be in good health 
for at least two weeks after the obstruction. At the end of this time they gradually 



Fig. 2. — A comparison of the blood-chemistry changes in simple, experimental, 
intestinal obstruction: (n) with conservation of upper-tract secretion, food and fluid 
(solid line), and (6) in the usual experiment with the loss of these substances 
(broken line) in which the N. P. N. rises, the chlorides fall and early death occurs. 

Bmh dogs have a high obstruction at a point 40 centimetres from the stomach. The 
influence of the addition of NaCl to the diet is shown. 

begin to lose weight and as this progresses there may be associated loss of strength so 
that a state of inanition or chronic nutritional disorder develops. This condition becomes 
verj"^ pronounced at the end of a month and the animals often develop an intercurrent 
infection, an intractible diarrhoea or a chronic sore from pressure of the dressings 
and may die. Habler^ has shown that a somewhat similar operative procedure but 
witliout the intestinal obstruction causes this same metabolic disturbance. 

Discussion . — Since the animals survived for a month, it seemed evident 
verification of the criteria of the experiment. They were sacrificed at the 
expiration of that period. At that time they were usually sick and always 
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cachectic and in a state of inanition, but this condition was quite different 
from the syndrome associated with the acute “toxaemia” of intestinal ob- 
struction. The cause of this state of inanition is an interesting problem 
in itself but is without the province of this study. It may be associated with 
a derangement of absorption of the upper-tract secretions which are diverted 
to an abnormally low point in the small intestine. 

The fact that when starvation, dehydration and loss of normal secretion 
are eliminated from simple intestinal obstruction, no toxsemia results is inter- 
preted to mean that no specific tox?emia exists. There are other proponents 
of this opinion and additional evidence may be presented for its support. 
Habler"* and Jenkins^ have performed experiments somewhat similar in prin- 
ciple with the same result but have held the interpretation that the duodenal 
contents are necessary for the formation of a toxin in intestinal obstruction. 
Jenkins mentions the alternative that these secretions may be necessary for 
the preservation of life. Dragstedt and Ellis’^ have shown that the loss of 
gastric secretion is fatal in a few days. That the loss of upper intestinal 
juices is harmful has been stated by Wilkie’*’ and may be inferred from the 
results of Haden and Orr'' who found that obstructed dogs having a simul- 
taneous jejunostomy live a much shorter time tiian do those with only 
obstruction. There is e.xperimentar and clinical evidence to show that if 
the contents of the obstructed loop are allowed to remain after the obstruc- 
tion is relieved recovery may be more rapid than with its removal. Perhaps 
the most convincing evidence is from the experiments of White and Fender® 
who collected the vomitus from obstructed dogs and reinserted it through an 
enterostomy below the obstruction. This procedure would give the greatest 
chance for absorption of a toxin if it were present, but not only did the 
animals live but also they showed no evidence of toxaemia. 

A consideration of these data permits of the interpretation that in simple, 
uncomplicated, intestinal obstruction, there is no need for the theory of 
death from a specific toxin for the loss of upper-tract secretion combined 
with anhydraemia and starvation is sufficient to cause the lethal effect. Con- 
versely, with the conservation of food, fluids and normal secretion no specific 
toxic effect is noted from the intestinal obstruction. 

It must be borne in mind that the addition of tissue damage, strangula- 
tion and peritonitis to this result materially complicates the picture and 
these must be studied as individual factors. It is possible that they produce 
their effect by creating a portal of entry to the blood-stream for the dele- 
terious products normally present® in intestinal contents and not by the 
formation of a specific toxic sub-stance. 

It follows that if the data are interpreted to mean that there is no specific 
toxin resulting from simple intestinal obstruction, then therapeutic efforts 
should be directed toward the relief of anh3xlrpemia and starvation, but, much 
more important, to the preservation and restitution of the substances lost m 
the gastric and duodenal contents. The demonstration by Haden and Orr'’ 
of the beneficial effect of the administration of fluids and of the chlorides lost 
from the gastric juice is one of the important contributions to the treat- 
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ment of this condition. The efifect of restitution of the substances lost from 
the duodenal secretion, bile and pancreatic juice is an unexplored field. Early 
operative intervention is indicated to relieve obstruction and to prevent tissue 
damage from excessive distension, strangulation or peritonitis but for those 
procedures designed to drain off the “toxic” contents of the obstructed loop 
will be substituted measures to conserve these secretions. Thus it is seen 
that the adoption of the point of view that toxaimia is relatively unimportant 
in causing death from simple, intestinal obstruction suggests stimulating possi- 
bilities of new methods of treatment. 

CONCLUSIONS 

1. Studies on the toxaemia of simple intestinal obstruction are compli- 
cated by the factors of loss of upper-tract secretion, anhydraemia and 
starvation. 

2. The shunting of food, fluid, and the secretions in the stomach and 
duodenum to a point below the obstruction results in the absence of mani- 
festations of toxaemia. 

3. This is interpreted as evidence in favor of the point of view that no 
specific toxin is produced by simple intestinal obstruction. 

4. The complications of tissue damage, strangulation and peritoneal con- 
tamination add other factors to the effect of the original obstruction and 
must be analyzed separately. 

5. From the practical standpoint of the care of patients with intestinal 
obstruction it is safer to assume that they all have potential or actual tissue 
damage from distention or strangulation and to institute early operative in- 
tervention for its relief. 
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THE SURGICAL ASPECTS OF ASCARIASIS 

By Earle I. Greene, M.D., and J. Major Greene, M.D. 

OP Chicago, III. 

In considering diseases requiring surgical intervention ascariasis is 
rarely thought of, for while harmless in most instances, it may, at times, 
produce the most imposing pathological states. Because of its comparative 
rarity in this part of the country cognizance of its ability to produce major 
surgical conditions is frequentl)'’ overlooked. The examination of stools for 
the detection of these parasites will become more frequent, if we bear in 
mind clearly the serious disturbances which may arise as a result of 
their presence. 

It is indeed important to understand the cycle of development in man, 
since the worm in both its larval and adult stages is actively migratory. 
Briefly, the course of development is as follows: 

The eggs pass out the intestines of an infested animal (pig or man) 
in the fasces. The eggs, however, are not infectir’^e until the contained 
embryos develop to a vermiform stage, which requires a period of two weeks 
or more, according to the temperature of the surrounding medium, oxygen 
supply and moisture. Accidently the embryos may hatch outside the body, 
but in this case they perish quickly. Within the highly impermeable egg- 
shell, the fully developed emhryo is very resistant to cold, dryness and other 
unfavorable conditions and may remain alive for long periods of time^ — 
five years or possibly longer. If swallowed by some mammal, the eggs that' 
contain fully developed embryos hatch in the small intestines. They will 
also hatch if artificially introduced beneath the skin. 

Unless accidentally carried out of the body in the freces, the newly 
hatched larvas penetrate the wall of the small intestines and pass into the 
blood-stream to the liver, though some possibly go more directly to the 
heart ; in both cases apparently aided by the circulation. From the liver, 
where they remain in most cases only a few days, they migrate to the lungs, 
evidently by the hepatic veins, inferior vena cava, heart and pulmonary 
arteries. They are stopped in the lungs by the capillaries, enter the air 
vesicles and bronchioles, pass up the bronchi and trachea, then jiass into the 
oesophagus and finally reach the small intestine, where, if the animal infested 
is a suitable host, they establish themselves and continue their development 
to maturity. 

Ascaris lumbricoides is famous for its habits of wandering about and 
making its appearance in strange places, and it is not surprising that dis- 
turbances resulting from the presence of the parasites in organs other than 
the intestines should frequently occur. 

Recently one of us (E. I. G.) was called to operate on an acute surgical 
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abdomen. The diagnosis was not definite and was to be in the form of an 
exploratory laparotomy. 

N. C., aged seven, was admitted to the hospital September i, 1929, with the follow- 
ing history: On the preceding day the boj', who previously had been in perfect health, 
attended a party. He returned home that evening complaining of severe abdominal pain. 
On being questioned by his mother, the child stated that he had been kicked in the 
abdomen by one of his playmates while at the party. The boy was put to bed but all 
night complained of recurrent attacks of excruciating pain lasting from fifteen to thirty 
minutes. The following day the bo)'’ was admitted to the hospital. 

His temperature was 101.2°, pulse 130, respiration 24. His white count was 12,000 
and the differential count was reported to contain 78 per cent, polymorphonuclear 
leucocytes, 20 per cent, large lymphocytes and 2 per cent, small lymphocytes. The urine 
was negative. The red blood count read 4,370,000. 

The abdomen was rigid with definite tenderness in the right lower quadrant. Rectally 
the patient had tenderness over the right side. A diagnosis of a ruptured viscus was 
made by the interne. 

When the boy was seen by a surgical colleague the attack had subsided, the patient 
was comfortable and he could not substantiate the diagnosis of an intra-abdominal lesion. 

The patient continued to have recurrent attacks of severe abdominal pain coming 
on at hourly intervals. The abdomen would become rigid, the boy would roll about in 
bed, hands clasped to abdomen, and become markedlj'^ cyanotic. After fifteen or twenty 
minutes the paroxysm would abate, the abdomen would become flaccid and the boy would 
apparently be normal, only to have a recurrence within an hour. The paediatric depart- 
ment felt that it was advisable to explore the abdomen. 

Although the diagnosis was not clear, yet with a history of recurrent abdominal 
crises following an injury to the abdomen, it was thought justifiable to explore the 
abdominal cavity. Before taking the boy to the operating room another differential count 
was made which revealed a 40 per cent, eosinophilia. Immediately a parasitic infection 
suggested itself and an exam 'nation of the stool, following a small enema, revealed many 
ova of ascaris lumbricoides. A diagnosis of incomplete intestinal obstruction due to 
round worms was made and treatment was instituted immediately. Within two days the 
Ijoy passed a mass about the size of a walnut composed of some three hundred worms 
t’ghtly packed together, and many free worms were found floating on top of the saline 
solution. The child’s complete recovery then followed. 

In reviewing the literature of ascariasis one immediately realizes that any 
of the abdominal organs may become the seat of a severe and often 
fatal disease. 

Intestinal Obstruction . — Intestinal obstruction is probably the most com- 
mon sitrgical condition resulting from the presence of the round worms 
in the intestinal tract. Two definite types of intestinal obstruction are 
recognized: an obturating type — as a result of the massed collection of 
worms, as was present in this case; and a spastic type which may be caused 
by only one or several worms. 

The worms have a tendency to collect in masses and as the}'- pass through 
the small bowel are hindered in their progress by the narrow lumen, result- 
ing in an occlusion of the bowel. Just why the ascarides tend to congregate 
in masses has not been definitely established. Schlossmann is of the opinion 
that the clumping of the worms is due to their own movements and not to 
the action of peristaltic waves. In some portion of the bo^Yel an ascaris 
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curls up. Others in the neighborhood trying to get into the smallest place 
possible work their way into the curled worm, soon forming a knot. The 
presence of such a collection of worms acts as a foreign body causing a 
spasm of the bowel. 

Ascaris lumbricoides is famous for its singular tendency to get into 
tight places. Stiles has collected a number of interesting cases in which 
the worms were found threaded through the eye of a shoe button which had 
been swallowed. He cites another case in which a child had swallowed sev- 
eral dress hook eyes. When the eyes were finally passed each was threaded 
by a worm. 

Rost, however, is of the opinion that a chemical secretion is given off by the worm 
which causes a spasm of the bowel. He found that an e.Ktract of tlie digestive and 
genital organs increase the tonus of the intestine of the cat, and concluded that spasm 
was due to the death and disintegration of the worm. Jaroschka, disagrees with this 
theory, and is supported by Sohn and Kuestcr, believing that tlie obstruction is 
mechanical. 

Glass and Bloom report a case of acute intestinal obstruction in a boy of nine m 
which the duodenum and whole jejunum were tightly packed with masses of ascarides. 
Ludlow reports a case of acute intestinal obstruction in a boy of sixteen in which 30 
centimetres of gangrenous bowel were found, but only five worms were present. Ludlow 
was of the impression that in his case obstruction was caused by the irritant action of 
the ascaris rather than by a mechanical occlusion. In the case reported by Alles, the 
worms were so tightly packed that upon opening the abdomen the bowel looked like a 
sausage, being about the size of the surgeon’s arm. 

Cases of intestinal obstruction due to ascaris lumbricoides have also been reported 
by Zoloff, Takaka, McGlannan, Ferret and Simon, Levy, Watkins and Afoss, Heiser, 
Holland, Baugh, Levin and Porter, Jaroschka, and Alanhorya. 

Perforation of the Bozvcl due to ascaris is not uncommon and the literature con- 
tains many such case reports. Ludlow reports a case of generalized peritonitis, the 
abdominal cavity being bathed in about one thousand cubic centimetres of milk-like pus. 
Three worms were found in the abdominal cavity. There was a hole in the ileum, one 
foot from the caecum and through this hole another worm protruded. 

Gilbert! reports two cases of perforation of the intestines by ascaris. In both cases 
there were perforations present with worms free in the abdominal cavity. Schlossmann 
reports six cases of peritonitis in which the worms had perforated the bowel wall to lie 
free in the abdominal cavit3^ Frequently, cases of perforation and peritonitis due to 
ascaris lumbricoides, in which the worms are found in the abdominal cavitj’, 3'et iu 
which no perforation can be demonstrated in the bowel wall, have been reported. The 
prevailing opinion is that the opening closes immediateL^ after the passage of the worm. 
Whether an adult worm can go through a normal wall is questionable. Afost authorities 
feel that some destructive process must first be present before the ascaris can perforate 
the bowel. Fleury and TaKeuchi have shown that there is local hyperseniia. oedema 
and necrosis present before perforation can occur. That some injury to the intestinal 
wall must take place before perforation ensues is beautifully illustrated by the report 
of Jaroschka in which during an operation for intestinal obstruction caused b3^ round 
worms, the serosa of the small bowel at the junction of the jejunum and the ileum was 
torn, the muscularis and mucosa remaining intact. The serosa' was then repaired and 
the abdomen closed. Two days after the operation the patient presented signs of diffuse 
peritonitis. It was thought that perhaps the suture line broke leading to a perforation- 
At the autopsy it was found that at the border of the jejunum and ileum where the tear 
had occurred two worms were found penetrating the wall, one extending 4 centimetres 
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through the wall, the other lo centimetres. One worm was found under one of the 
sutures. The original suture line was intact. Jaroschka concludes that in handling- 
cases of intestinal parasites, when it is necessary to open the bowel, in case of a tear, 
all layers and not only the serosa should be repaired. He also feels that if perforation 
is present during life the mucosa and muscularis must be damaged. 

Gilberti concludes that the ascaris fastens itself to the bowel wall, setting up an 
irritation which leads to ulceration, necrosis and perforation. He admits that the mouth 
of the ascaris is able to injure the bowel wall directly, enough to entail perforation in 
time. Gerlach also makes mention of a case of ascaris ileus with peritonitis in which 
there were numerous areas spread throughout the bowel of definite disturbance in the 
mucosa, muscularis and submucosa, eventually leading to a perforation. 

Wyss found the intestinal serosa turbid and dark red. One ascaris was found free 
in the abdominal cavity. Two more were coming through the haemorrhagic intestines, 
and haemorrhagic areas were found in the mesentery. 1 he intestinal wall was necrotic 
in many places and very friable. Two ’perforations were found. 

Freudenthal’s case is remarkable in that a worm 25 centimetres long was found free 
in the abdominal cavity, but no evidence of any peritoneal reaction was found. His patient 
had been ill for six months and was finally operated, the diagnosis being “chronic 
appendix.” At operation the ascaris was found and removed together with the appendix. 
The question arises as to the mode of entrance of the ascaris into the abdominal cavity. 
There being no evidence of peritoneal reaction, either healed or recent, rules out a 
perforation. Did the 25-centinietre worm grow from its larva in the abdominal cavity? 
This is an interesting conjecture but Freudenthal feels that it is the only logical 
conclusion. 

Pancreatic Disease Due to Ascariasis . — Because of the ability of the worms to 
wander about, the pancreas has frequently been the seat of pathology. Rigby reports 
a case of acute pancreatitis in a woman of thirty caused by ascarides. At autopsy there 
was considerable fat necrosis throughout the peritonaeum, including the under surface of 
the diaphragm. On opening the duodenum, an ascaris was found projecting from the 
ampulla of Vater into the lumen of the gut. The pancreatic duct was opened and the 
body of the ascaris found passing along the duct, then turning into the duct of Santorini, 
so that both ducts were blocked effectually. 

Gallic and Brown report a case of acute haemorrhagic pancreatitis caused by round 
worms, occurring in a child two and a half years old. The history was typical and at 
operation a blood-stained fluid with fat necrosis was found. The pancreas was large, 
swollen and covered by a mass of acutely inflamed omentum. Fifteen hours after opera- 
tion the child vomited a full-sized round worm following which the convalescence was 
uneventful. The authors were of the opinion that the symptoms were the result of the 
round worm which had introduced its head into the ampulla of V ater, allowing a back 
flow of bile or intestinal juices into the pancreas, or had created such an irritation in the 
duodenum that the ampulla became closed b}' the resulting inflammatory reaction. 

Novis reports a remarkable case of partial obstruction of the pancreatic duct by a 
round worm with recovery after surgical intervention. After recurrent attacks for eight 
days operation revealed an enlarged pancreas which was split open from head to tail. 
The pancreatic duct was incised and a full-sized living worm and a partially disin- 
tegrated worm extracted. The patient made an uneventful recovery. 

Eberle s case presented two worms in the pancreatic duct together with great num- 
bers of worms in the common duct, hepatic duct and parenchyma of the liver. 

Altman reports the autopsj' findings of his case in which tlie pancreas was markedlv' 
increased m size and many worms were found in the duct of Wirsung. Clumps of worm's 
were also found in the tail of the pancreas. 

Planner also reports a case of acute pancreatitis caused by Ascaris lumbricoides. 
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Ascaris in the Bile Ducts, Gall-bladder and Liver . — The liver, bile pas- 
sages and, gall-bladder baA^e not been immune to the raA'ages of the round 
worm. One of us (J.M.G.) witnessed an autop.sy ])erformed by Cbiari in 
Vienna on a patient dying of a scA^ere jaundice. The common duct A\'as 
found packed Avitb worms. 

Worms in the gall-bladder, bile ducts or liver present s)nnptoms indis- 
tinguishable from stones or other infectiA^e processes. Worms Avithin the 
gall-bladder haA^e presented symptoms not unlike gall-stones. Worms in the 
bile ducts present symptoms exactl}' like those produced by stones. Painless, 
progressiA^e jaundice suggesting carcinoma of the bead of the pancreas has 
been caused by ascaris. 

Borger in 1891 found fiftj'-nine cases of round worm in the bile ducts. Tsujimura in 
1922 collected thirtj'-three cases. Brayne’s case was profoundly jaundiced, and at autopsy 
the gall-bladder, common duct, cystic duct and hepatic ducts Avere full of worms. On 
sectioning the liver numerous large worms Avere found in the ducts. The cut liA'er pre- 
sented an extraordinary appearance. Taa'o or three Avorms Avere cut across, but some 
si.x or eight Avere peeping out from the cut end of the bile ducts on each side of the 
incision. 

Shim’s case is interesting in that the patient, a male of thirty-eight, had had recur- 
rent attacks of pain in the right upper cpiadrant for six years. At operation a long 
calculus AA'as found in the common duct. The centre of the calculus contained the OA'a 
and remnants of a round Avorm. 

Eberle’s case is that of a young boy of nine, operated on because of pain and scA'ere 
jaundice. A Avorm Avas found in the gall-bladder and three in the hepatic duct, all 
living, and from 20 to 25 centimetres long. EleA'en days later tAvo more AVorms Avere 
removed from the bile ducts. This is the first case on record according to Eberle in 
Avhich an operation AA'as performed for inA'asion of the biliary apparatus under the age 
of ten. His second case Avas a Avoman of forty-five. At operation six gall-stones Avere 
removed, six living ascarides Avere remoA'ed from the common duct, tAventy-fiA'e from the 
hepatic duct, thirty-five from the parenchyma of the liver and tAvo from the pancreas. 
Both the liA'er and the pancreas Avere studded Avith small abscesses. 

Degorce reports a case of violent hepatic colics recurring for scA'cn years. At opera- 
tion many stones Avere removed from the common duct. The patient recovered but died 
six months later of pulmonary tuberculosis. Autopsy shoAved about fortj' stones in the 
biliary passages, all of Avhich contained eggs of the round Avorm. Sectioning one of the 
largest stones, a filament one and one-half inches long Avas found AA'hich proved to be a 
small ascaris. 

Cases of increasing painless jaundice simulating malignancy of the head of the 
pancreas have been reported. Merteus and Panayatation report cases of this ti'pe Avithout 
pain, without temperature, but Avith progressive increasing jaundice Avhich cleared up 
spontaneously after expulsion of the round Avorms. 

A number of cases of abscess of the Iwer have been reported. Kirkland, Dunkel 
and Leick each report a case of ascaris lumbricoides found Avithin an abscess of the 
liver. Eberle reports tAVo cases of liver abscess caused by the AVorms, one a AA'oman of 
fifty-tAvo and the other a child of seven. The first patient complained of severe pain in 
the right upper quadrant radiating to the shoulder, septic temperature, nausea, vomiting 
and jaundice. The liver AA'as palpable. A diagnosis of cholelithiasis Avas made but at 
operation a hard mass on the under surface of the left border of the liver AA'as found, 
Avhich Avhen opened contained pus and worms. 

The second case, a girl of seven, complained of severe abdominal pain, pain in the 
right upper quadrant, septic temperature, but no jaundice. The pre-operatiA'e diagnosis 
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was liver abscess and septic cholangitis. At operation a large mass was removed from 
the left lobe of the liver. This mass contained considerable pus and many worms. No 
connection between the abscess and bile passages could be determined. Hartman-Keppel 
reports two similar cases. 

Multiple liver abscesses, varying in size, caused by round worms have been reported 
by a number of investigators. Altman’s case was a little girl of two, complaining of 
severe abdominal pain and symptoms pointing to a meningitis. At autopsy a pneumococ- 
cus meningitis was found. The stomach, duodenum and ileum were filled with balls of 
worms. The mucosa of the bowel was extremely friable. One worm was found extend- 
ing into the papilla of Vater. The hepatic duct was full of worms and throughout the 
ducts of the liver worms were found, the ducts being widened and containing bile pus. 
Scattered through the liver were small cholangitic abscesses. The pancreas was large, 
dark and worms were found in the duct of Wirsung, while in the tail of the pancreas 
clumps of worms were found. The infection in the liver and pancreas was due to bacteria 
brought in by the worms, together with the widening of the bile passages and retention 
of secretions. 

Ascariasis in the Gall-bladder has been reported nine times. Morton has recently 
collected cases in which the worm was found within the gall-bladder and undoubtedly 
the cause of the patient’s symptoms. A pre-operative diagnosis is impossible — the out- 
standing symptom being severe biliary colics. In a case reported by Degorce, necropsy 
showed many stones present within the gall-bladder, all of which contained the eggs of 
the round worm. On section of one of the largest stones, a filament one and one-half 
inches long was found which proved to be a small ascaris. 

Appendicitis due to ascaris lumbricoides is not uncommon, the literature contain- 
ing many reports of typical attacks which at operation were shown to be caused by 
the ascaris. 

Ludlow reports three cases of perforated appendices with localized collection of 
worms in the right iliac fossa. 

Portly’s case had already perforated but was operated before any peritonitis had 
occurred. The worm was found lying free in the abdominal cavity. Schlossmann reports 
eleven cases of appendicitis due to ascaris lumbricoides. 

Perthes reports six cases of ascaris in the abdomen associated with appendicitis. 
The appendices were either perforated or gangrenous and the worms were alive. The 
author conjectures whether the appendicitis was the result of the ascaris or whether 
both were present at the same time. 

Ascaris in the Fallopian Tube . — A number of cases of ascaris lumbricoides found 
in the Fallopian tubes have been reported. Nacken reports a case of pyosalpinx in which 
he found a worm measuring 25 centimetres. The ileum in this case was firmly attached 
to the tube and a perforation of the ileum leading to the tube was demonstrated. 

Adeodato’s case presented the picture of a cystic salpingo-odphoritis. At operation 
the C3^stic tube ruptured and an ascaris 10 centimetres long dropped out. No demonstra- 
ble opening between the cystic mass and the intesthi^s was found in this case. 

Maxwell reports a tubo-ovarian abscess in which no communication between the 
bowel and tube could be demonstrated. He feels that the possibility of the worm’s 
passing through the bowel with subsequent closure of the opening must be entertained. 
He also feels that there is a possibilitA' that the worm might have gone into the vagina, 
ascended through the uterus and into the tube. 

Hofstotter’s case is similar to the preceding one. In his case, however, the patient 
died of a perforated crecum due to ascariasis. At autopsy a right pyosalpinx was found 
and a worm 15 centimetres long was found in the left tube, the fimbriated end of which 
was closed. This proved that the worm did not enter the tube after death, for otherwise 
the tube would have remained open. That it was impossible for the worm to enter the 
tube via the rectum, vagina and uterus was ruled out by a very marked stenosis at the 
iKcrine end of the tube which would not permit the passage of the finest probe. Hofstot- 

925 



EARLE I. GREENE AND J. MAJOR GREENE 


ter believes that after the perforation, the worm wandered over to the left tube, as it was 
impossible to gain entrance into the right side because of a pyosalpinx. 

Ascaris Lnmbrkoides in the Urinary Bladder . — We have been able' to find onb' one 
case report, in recent literature, in which the worms were found in the urinary bladder. 
Carsten reports such a case occurring in a man of sixty-nine who consulted him because 
of a twenty-four-hour urinary retention. A catheter was easily inserted and after 
twenty-four hours was removed because no urine passed through the tube. On removing 
the catheter the opening was blocked by a 20-ccntimetre ascaris. No urinary disturbance 
occurred after the worm was removed. Three days later, the patient again returned 
because of retention of urine. On insertion of a catheter another worm measuring 10 
centimetres was removed. Following this the patient made an uneventful recovery. 

Just how the worms gained entrance into the bladder makes interesting conjectures. 
Did they perforate the bowel and the urinary bladder? Was there a fistula between the 
bowel and bladder? Did the worms get into the bladder by way of the kidneys? Did 
the eggs get into the bladder by wa}' of the lymph-stream? 

Examination of the urine sediment showed the presence of many eggs. Examination 
of the bladder showed no defect in the wall. Examination of the rectum failed to reveal 
evidence of a recto-vesical fistula. Methylene blue introduced into the bladder failed 
to make its appearance in the rectum. Carsten feels that the logical conclusion is that 
the ascaris’ eggs entered the urinary bladder bj’ way of the lymph-stream. 

Empyema and Pulmonary Gangrene Due to Ascariasis . — Middleton reports the 
autopsy findings in a boy of four in which the left pleural cavity contained 500 cubic 
centimetres of thick pus. The left lung was practically collapsed, the lower lobe airless, 
firm and brownish green. Two and a half inches of the cephalic extremity of a round 
worm which measured 14 centimetres in length protruded into the left pleural cavity 
through a perforation of the lower lobe posteriorly near the hilum. The tract along which 
the worm had passed could be traced into the lung substance. The worm had apparently 
been regurgitated from the stomach to the level of the larynx and aspirated into the left 
bronchus, which it perforated to reach the lung. 

Stiles refers to forty cases in which the adult worms have been found in the lungs, 
causing gangrene and pneumonia. 

Wyss reports two cases of pleural effusion in which the eggs of the ascaris lum- 
bricoides were found. The first case is that of a patient with liver abscesses due to 
ascariasis noth perforation into the pleural cavity. Thd second case is that of a child 
one and one-half years old. The pus in this case contained many eggs of ascaris lum- 
bricoides. Here the cause of the empyema was not determined. 

The round worm has been found in an inguinal ulcer as reported bj^ J. Wiegersma. 

Kortzeborn did a resection of the stomach which was followed by death due to 
peritonitis. At autopsy the abdomen contained a number of worms which had escaped 
through the suture line and produced the peritonitis. 

Blanchard compiled eighty-one cases in which the ascarides escaped through the 
body wall, twenty-nine through the umbilicus, thirt}' through the groin, ten at unstated 
points of the abdomen, two by the hypochondrium, two bj' the lumbar region, two bj' an 
inguinal abscess and one each by the sacral, pubic, perineal region, abscess of the thigh, 
inferior portion of the thorax and linea alba. 
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SPINAL ANAESTHESIA 

AN ANALYSIS OF 497 CASES 

By Ernest E. Arnheim, M.D., and Sigmund Mage, M.D. 

OF New York, N. Y. 

FROM THE SURGICAL SERVICE OP THE MOUNT SINAI HOSPITAL 

The following is a report of the experience with the use of spinal 
anesthesia at the Mount Sinai Hospital in New York City for the years 
1927, 1928 and 1929. No attempt will be made to discuss the relative value 
or the physiological aspects of spinal anesthesia, but we will present our 
observations in a series of cases over a period of three years. It was the 
impression of the surgeons of the hospital, gained both from the literature 
and personal communications, that spinal anesthesia was receiving an enthusi- 
astic reception without an adequate recording of all the observations attendant 
with its practice. In this series, spinal anesthesia was used in selected cases. 
For the most part, these cases were either those in which there were contra- 
indications to a general anesthetic, or those in which the operative procedure, 
usually abdominal, was of some magnitude. 

Number of Cases. — 497. 


Age Distribution. — 10-20 years 7 cases 

20-30 years 46 cases 

30-40 years 87 cases 

40-50 years 139 cases 

50-60 years 128 cases 

60-70 years 82 cases 

70-80 }'ears 8 cases 


Ac.r Distribution. — Male, 327; female, 170. 

Technic . — In most cases, the individual surgeon acted as his own spinal 
anaesthetist, the patient being carefully observed throughout the course of the 
operation by a regular nurse staff anaesthetist. 

Drug Used . — The drug used was almost exclusively neocaine in crystalline 
form dissolved in the spinal fluid. 

Dosage of Drug . — The usual dose of neocaine was 120 milligrams. 

Position of the Patient . — The lumbar puncture was done with the patient 
either in the sitting or in the lateral position. Immediately after the injection 
the patient was placed in slight Trendelenburg position. 

Prelintinary Medication . — Morphine and atropine were administered prior 
to the procedure in 345 cases, and codeine and atropine in thirteen cases. 
Ivphedrine was given in 145 cases. The usual dose of ephedrine was 50 
milligrams. ' 

Level of Injection . — The level of injection was specifically noted in only 
sixty-eight cases. Of these, twenty-seven were administered above the second 
lumbar vertebra and forty-one below that site. 
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Blood-pressure Changes . — Accurate blood-pressure determinations were 
recorded in 117 cases. In ninety-nine cases there was a fall in blood-pressure 
of from 10 to 100 millimetres of mercury. This fall occurred in most cases 
within fifteen to thirty minutes following the injection of the anaesthetic. 
Marked drops in blood-pressure (50 millimetres or more) were noted in 
thirty-five cases. These marked drops in blood-pressure had severe accom- 
panying clinical manifestations in twelve cases, six of whom were over sixty 
years of age, and nine of whom were over fifty years of age. In all cases 
in which a fall in blood-pressure was observed, ephedrine had been used 
prior to induction. In eighteen cases there was a rise in blood-pressure which 
was maintained above the ante-operative blood-pressure throughout the course 
of the operation. The rise in most cases was within the first ten minutes. 
Ephedrine had been used in sixteen of these eighteen cases. 

No relation could be determined between the changes in blood-pressure 
and the level of the injection. Striking falls in blood-pressure were observed 
as frequently in injections lielow the second lumbar vertebra as in those 
injected above that level. 

Adequacy of Anecsthesia . — The anjesthesia was considered adequate 
throughout the operation in 326 cases — 65.6 per cent. No supplementary 
anaesthesia was used in this group. In these cases the duration of the opera- 
tion was as follows : 


No. of Minutes 

o-io 

10-20 

20-30 

30-40 

40-S0 

50-60 

60-70 

70-80 

So-90 

90-100 

lOO-IIO 

1 10-120 

120-130 

130-140 

140-150 

160-170 

180-190 

200-210 

210-220 .... 


No. of Cases 

4 

26 

38 

54 

43 

25 

27 

27 

23 

13 

8 

6 

4 

3 

I 

2 

I 

I 

2 


It should be noted that this is not an absolutely accurate record of the 
actual length of anaesthesia. In the very short operations, the anaesthesia 
was usually of longer duration, and in some of the very long cases the 
anaesthesia had partly worn off toward the end of the operation even though 
no supplementary anaesthesia had been given. 

There were eighteen cases in which the anaesthesia was satisfactory but 
in which the duration of the operation was not recorded. 
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The anresthesia was entirely unsatisfactoiy in eight cases (i.6 per cent.). 
In three of these it appears that the technic of injection was faulty. In a 
few cases, the exact number not known, there was noted a lack of relaxation 
of the abdominal wall, although the patient appeared to suffer no pain. 

The spinal anesthesia had to be supplemented in 163 cases (32.8 per 
cent.). In sixty-four of these, the exact time at which the supplementary 
anesthesia was begun was noted. 


No. of Minutes 


No. of Cases 


10-20 2 

30-40 8 

40-50 7 

50-60 9 

60-70 8 

70-80 10 

80-90 7 

90-100 6 

100-110 4 

120-130 3 


General Condition of the Patient before Operation. — A large variety of 
medical complications was found in the group of patients under consideration. 
The most outstanding of these were: 

No. of Patients 


Arteriosclerosis 61 

Myocardial and valvular lesions 28 

Pulmonary tuberculosis 15 

Chronic bronchitis and emphysema 65 

Anaemia (haemoglobin below 60 per cent.) 61 

Obesity 30 

Diabetes 10 

Nephritis 4 


Nature of Operation. — The types of oj^eration in this series of cases were 
as follows : 


Stomach (126 gastrectomies) 154 

Intestinal (including appendicectomies) 94 

Liver and biliar}'- passages 72 

Hernioplasties 60 

Exploratory laparotomies 39 

Kidney and bladder 39 

Rectal and recto-sigmoidal resections 26 

Extremities (lower) 8 

Gynaecological 3 

Splenectomies 2 


Untoivard Reactions. — In this series of cases, untoward symptoms of 
a transitory nature, i.e., nausea, vomiting, shallow respirations, which had 
no effect on the patient’s condition or the efficacy of the anaesthesia, were 
not accurately enough observed to be recorded. Instances of more pro- 
nounced reactions were observed in twelve cases. These reactions were evi- 
denced chiefly by the signs and symptoms of shock. 
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Complications . — Wliich were directly attributable to the spinal anjesthesia 
were: i. Aseptic meningitis, one case; 2. Pyoc)'aneus meningitis, one case; 
3. Transverse myelitis, one case. Complications in which spinal anaesthesia 
was possibly contributory: 

1. Suppression of urine, two cases. 

Suppression of urine is probabl)' the result of marked drops in blood- 
pressure in patients with long-standing hypertension. The kidneys which 
are accustomed to secrete at a high pressure fail to secrete at such a low level. 

2. Vascular complications. — a. Phlebitis, four cases; b. Plemiplegia, three 
cases. 

It is difficult to state how much of a role sjiinal aiuesthesia plays in 
the incidence of vascular complications. We do not know what the incidence 
of vascular complications would be in a similar series of cases of general 
ancesthesia. It is possible, that with the usual drop in blood-pressure and 
slowing of the blood-stream, thromboses would be relativel}'^ more frequent. 

Pulmonary Complications. — r. Pneumonia, twenty-one cases; 2. Pul- 
monary infarct, two cases; 3, Pulmonary emboli, two cases. 

The high incidence of pneumonia, twenty-one cases (4.2 per cent.), was 
somewhat of a surprise. These pneumonias were all verified either by X-ray 
or post-mortem examination. We soon learned that spinal anassthesia did 
not prevent post-operative pulmonary complications. 

Deaths . — Deaths which were undoubtedly due to spinal ansesthesia: i. 
Pyoc3’'aneus meningitis, one case, case No. 306234 above; 2. Transverse 
myelitis, one case, case No. 300122 above; 3. Spinal anjesthetic shock, one 
case. 

In this last case, Hosp. No. 306931, the patient was a woman, sixtj^-nine years of 
age, who was admitted vdth a three-day history of generalized abdominal pain gradully 
localizing into the right lower quadrant. There were no similar previous attacks. 
Physical examinations showed an obese woman with general signs of senility, but who 
seemed to be in good general condition. There was deep and rebound tenderness over 
McBurney’s point, and rectal tenderness on the right side. The blood-pressure was 
134/90. A. spinal ansesthesia was given, 120 milligrams of neocaine between the first and 
second lumbar vertebrse. Five minutes after the operation had started, the patient ceased 
breathing and the pulse could not be obtained. In spite of all restorative measures 
intravenous, cardiac massage and intracardiac adrenalin — she did not respond. There was 
no post mortem examination. 

Deaths in which spinal ansesthesia was possibly a contributory cause: 

1. A case of partial colectomy for carcinoma of the colon, operation 
lasting over two hours. 

2. A seventy-eight-year-old man subjected to amputation through the 
mid-thigh for arteriosclerotic gangrene of the foot. Condition became poor 
soon after injection of spinal anaesthetic. Duration of operation, eighteen 
minutes ; death at end of twenty-four hours. 

3. Case of suppression of urine cited above under the heading of com- 
plications. 
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4, 5, 6. Three cases of hemiplegia, which came on one and three days 
after operation. The patients died three, seven and ten days after operation. 

Deaths undoubtedly not due to spinal anesthesia — seventy-three. 

SUMMARY 

1. This series of 497 cases of spinal anesthesia was, for the most part, 
a selected one, spinal anesthesia being used in cases in which there was a 
contraindication to general anesthesia, or cases in which the major operative 
procedures, usually abdominal, could he more easily carried out. We hope 
to report a more representative series in the future. 

2. No relation could be determined between the changes in blood-pressure 
and the level of injection of the anaesthetic (usually neocaine in the dosage 
of 120 milligrams). 

3. There was no anaesthesia in eight cases (1.6 per cent.). 

4. The number of cases in which the spinal anaesthesia had to be supple- 
mented by general anaesthesia was 163 (32.8 per cent.). We have more 
recently found that the number of supplementary anaesthesias can be cut 
down by using larger doses of the drug, neocaine. 

5. Pronounced reactions on the operating talde, which were evidenced 
chiefly by the signs and symptoms of shock, occurred, for the most part, 
in patients in advanced years who showed evidences of arteriosclerosis and 
myocardial disease, or in those cases of cachexia or intoxication from some 
debilitating disease. 

6. Cases of hypertension may develop suppression of urine as a result 
of marked drops in blood-pressure when not overcome. 

7. There was a relatively high incidence of post-operative pneumonias — 
twenty-one cases (4.2 per cent.). 

8. There was one toxic spinal anaesthetic death (0.2 per cent.) the other 
two deaths being due to errors in technic which are avoidable. 

Conclusion . — Spinal anaesthesia is an excellent anaesthesia because of the 
great technical advantage to the surgeon and the relatively little upset of 
general body metabolism, but its dangers should be clearly understood, and 
its indiscriminate use discouraged. 
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TRANSACTIONS 

OP THE 

NEW YORK SURGICAL SOCIETY 

STATED MEETING HELD NOVEMBEU 12, 1930 
The President, Dr. Edavin Beer, in the Chair 

CONGENITAL ABSENCE OF SIGMOID AND RECTUM, COLOSTOMY 

Dr. Seth M. Milliken presented a child five years of age who was born 
at 8 P.M. October ii and first seen by him about lo a.m. October I2, 1925. 
The child seemed normal except for absence of anus. At the anal site there 
were two projecting skin tabs but no perforation of the skin. There seemed 
to be some impulse against the perineum when the baby cried. A scalpel was 
introduced with no result and finger inserted between tuberosities failed to 
palpate descending bowel. Pelvis apjiarently em])ty. A weak barium mix- 
ture was taken in teaspoon doses every two hours for twelve hours. X-ray 
October 13 showed normal small intestine with barium as far as the cascum 
and gas distending the large intestine as far as a smooth caput implanted in 
the left iliac fossa. Colostomy was then (October 13) performed through 
the left rectus. Finger inserted found lower extremity of descending colon 
completely closed and attached to left iliac fossa. The sigmoid and rectum 
were absent. The baby was sent home two days after operation and has 
made satisfactory progress to the present. 

There is now herniation of the descending colon mucosa of about 
inches ; the colostomy ring is slightly large. Finger may be inserted distally 
to the iliac fossa. The boy has not yet learned to regulate evacuations and 
the moisture from blind end is annoying. 

Dr. Henry W. Cave remarked that at times it is exceedingly difficult to 
determine the exact site of the atresic band even though the anus be present 
and not merely a dimpling. It is difficult to determine whether the obstruc- 
tion from the atresia is in the large or small bowel, as usually the child is 
so young and the distention so marked. Where there is a doubt, a small 
amount of barium may be instilled into the rectum, and then take X-rays. 
A catheter inserted into the rectum to see whether it is patent as far as the 
sigmoid gives often unreliable information. A few years ago a child four 
years of age was referred to him from the Nursery and Childs Hospital with 
complaint of obstipation, nausea and vomiting since birth. The father had 
tried unsuccessfully to give it an enema. It was then taken to the Nursery 
and Childs Hospital where two internes had tried to insert a XIo. 20 French 
catheter but this was admitted only to 6 centimetres. The child was then 
brought from the Nursery and Childs Hospital to the Roosevelt Hospital 
where three of the interne staff and two of the attending staff attempted un- 
successfully to insert a French catheter up into the bowel. The insertion of 
the little finger was stated to have divulged a blind pocket of the rectum so 
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that an atresic band was thought to exist somewhere in the recto-sigmoid or 
sigmoid. However, to the surprise of everyone when a left rectus incision 
was made there was no a1)sence of the sigmoid nor even an atresic band of 
the sigmoid, but there was found an atresic band about 4 inches in length and 
about the size of an ordinary shoe lace in the last portion of the ileum. An 
ileostomy was immediately done. The child made a satisfactory recovery 
from this first operation and sixteen days later — after a barium enema had 
shown the patency of the large bowel — an ileocolostomy was done; the ileum 
proximal to the ileostomy wound was anastomosed to the transverse colon. 
The child, however, died four days later from a broncho-pneumonia. An 
autopsy revealed : Bilateral broncho-pneumonia, the ileocolostomy anastomosis 
secure and no evidence of peritonitis. 

Dr. Frederic W. Bancroft said that the finding of a gas bubble in the 
terminal segment is often of consideralile value. In two cases in which he 
had waited thirty-six hours after birth for an X-ray, by placing a metal 
indicator on the anal dimple and observing the bubble of gas in the terminal 
bowel segment it was possible to gain some idea of the distance betiveen the 
two by a lateral X-ray plate. It ivas necessary in one case to raise the but- 
tocks, in order to aid gravity. While in many cases it may be necessary to 
do a laparotomy to determine the procedure, in the cases where the bubble 
and the indicator are near each other this procedure may be avoided. 

OBLIQUE FRACTURE, MIDDLE FEMUR; TRACTION SUSPENSION 

Dr. Seth M. Milliken presented a man, thirty-six years of age, who 
was brought to the French Hospital after having been struck by a taxicab. 
He was admitted at 10.30 p.jr. November 14, 1929. Besides a slight scalp 
wound there was a fracture of the left thigh with shortening of 334 inches, 
the fragments projecting under the skin. 

Suspended traction with Thomas splint and Pierson leg piece, knee in 90 
degrees flexion, was immediately applied ivith a total of 43 pounds, traction 
weight (Fig. i). X-ray following morning (Fig. 2), showed good reduction 
which gradually improved. Weight diminished as soon as fragments were in 
alignment, which occurred the fourth day. Union prompt, function slowly 
regained. Was discharged walking on crutches March 28, 1930, able to bear 
full weight on that side. Last seen October 17, 1930, at which time he had 
resumed his usual occupation and was walking without limp. Measurement 
showed no difference in two extremities (Fig. 3). 

Doctor Milliken said he was presenting this patient to explain the pur- 
pose of the flexed knee traction in fractures of the femur. By flexing the 
knee the distal part of the quadriceps muscle is drawn downward so that any 
part of the muscle which may have been engaged on the proximal fragment 
is freed and the bone ends thus cleared may engage with the distal frag- 
ment which by the traction is aligned with the proximal fragment both by the 
direction of pull and by the compression of the encasing muscles. Traction 
with the leg in extension does not thus relax the distal portion of the quad- 
riceps and interposition of soft parts is less easily avoided. The elevated 
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foot of the Gatch bed gives the patient a firm and comfortable counter pres- 
sure point making the full force of the weight exert traction on the lower 
fragment without displacing the patient. Pressure on the back of the calf 
IS relieved by extending the leg from time to time, which should not be done 
until perfect reduction has been accomplished. The posterior half of the 
Thomas ring is unnecessar}'’ and may be a source of danger as the upper 
fragment will rest upon it and be thrown forward into a flexed position 
making it necessary to elevate the distal fragment an undue amount. With- 
out the posterior half of the ring the upper fragment rests on the mattress, 
all counter pressure being borne by the buttocks. If the reduction h}' attach- 
ment to the skin only is not complete tongs arc promptly attached to the 



Fig. 1. — Illustrating suspended traction for supracondylar comminuted T fracture. 
The flexed leg with the traction on the lower end of the Thomas splint accomplishes 
the reduction. Voluntary motion is allowed as desired. 


condyles, which avoids any danger of skin necrosis at upper part of leg. It is 
particularly important to apply adequate weight at the outset so that the 
muscles may be stretched before they have become contractured. 

Dr. Kirby Dwight said he had used this method of traction in a number 
of cases, and the results had been very satisfactory and he had considerable 
confidence in it. He did not rely, however, entirely on skin traction or pres- 
sure against the back of the calf. He preferred to use skeletal traction on 
the lower end of the femur and skin traction on the leg. The great advan- 
tage of this form of treatment lies in the fact that the patient can have first 
passive and later active motion of the knee-joint, ivithout altering the tension 
at the line of fracture, and consequently with much less pain. That is the 
principal advantage, and the second is that skin traction on the leg is much 
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more elTective when direct pressure on the calf of the leg is used to supple- 
ment it. 

Docior Milliken, in closing the discussion, said that he also put in 
tongs or a nail if there was difficulty in obtaining reduction of over-riding. 
If skin traction did not reduce the over-riding in twenty-four hours, skeletal 
traction was put on. 



Fig 2 — Lateral view after twelve Fic. -5 — Lateial view' showing good weight-hearing align- 
hours’ traction showing correction of SM: nient with small callus, 

inches over-riding, at which time weight was 
reduced to 25 pounds. 

THE RELATION OF THE WELCH BACILLUS TO APPENDICITIS AND 

ITS COMPLICATIONS 

Dr. John E. Jennings read a paper with the above title for which see 
page 828. 

Dr. Frank L. Meleney remarked that four years ago a group on the 
surgical staff of the Presbyterian Hospital undertook to study the problem 
of peritonitis because of its extreme surgical importance. They were natur- 
ally greatly interested in the work of Williams and Heyde and others whom 
Doctor Jennings has mentioned and read with interest his own publications 
and those of Weinberg which appeared two years ago. Their chief criticism 
of the bacteriology in these reports is that cultures were made from the lumen 
nr the Avail of the appendix which was removed at operation and conclusions 
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were drawn from these findings. It would have been more to the point to 
study the peritoneal fluid, a part of which is always left in the abdominal 
cavity after operation. They made cultures of peritoneal fluids and then 
tried to correlate their findings with the clinical aspects of the case both 
before and after operation. In their laboratory work, although they tried 
to have no preconceived notions, the}'^ laid particular stress upon recovering 
the anaerobes because of their prevalence in the intestinal tract and because 
of the emphasis placed upon them by recent workers. An anaerobic technic 
was used which they have found satisfactory in culturing the well-known 
anaerobes and believe that their results with regard to B. welchii approximate 
closely the incidence of that organism in the peritoneal exudates of their 
cases. He would confine himself to that portion of their data which pertains 
to the significance of B. welchii. 

I. — Their series included 106 cases of peritonitis of which 76 were due 
to appendicitis and 30 to other causes. Seventy-one of these cases yielded 
one or more specimens of bacteria. B. welchii occurred twenty-seven times 
or 38 per cent. It never occurred alone. It was always in association with 
other organisms and it was much more common when many different species 
were present, than when only two or three species were present but the 
percentage of mortality in these two groups was exactly the same. In the 
smaller group B. coli was five times as common and the green streptococcus 
twice as common as B. welchii ; while in the prolific group B. welchii more 
nearly approached the others. These three were the organisms most com- 
monly found. See Table I. 


Table I 


Number of species 
cultured 



None 

1-3 1 

1 

4-6 

1 

Total number cases, I 

35 

40 

31 

Non-hsem. B. coli | 


32 

30 

Green strept 

— 

14 

21 

Hjem. B. welchii 

— 

6 

21 

Mortality 

0 

22% 

22% 


II. — The correlation of the bacteriological findings with the clinical course 
was more significant when the cases were divided into three groups according 
to the extent of peritoneal involvement. The only features specially notable 
in this connection are the percentage incidence of the organism and the per- 
centage mortality in each group. Table II shows that the percentage of 
incidence, as well as mortality, with B. welchii was almost always less than 
with the other two common organisms. 

III. — When the occurrence of these organisms in cases of appendicitis 
was compared from the standpoint of the severity of symptoms on admission, 
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Table II 



Percentage 

B. coli 

1 

1 Green strept. 

B. welchii 

i 

Incid. 

Mort. 

Incid. 

1 

Mort. 

1 

Incid. 

Mort. 

— — ^1 

1 

Acute local peritonitis j 

28 

0 

1 1 

0 

13 

0 

Acute diffuse peritonitis 

75 

28 


u 

31 

17 

Peritoneal abscess 

96 

1 

17 

65 

13 

44 

4 


the number of post-operative complications and the mortality, it was found 
that those cases yielding B. welchii were not appreciably sicker on admission 
and had only a slightly greater number of complications. The mortality was 
exactly the same as in the B. coli group and definitely less than in the strep- 
tococcus group. See Table III. 


Table III 


Total number 

B. coli 

Green strept. 

B. Welchii 

46 

24 

IS 

No. 

% 

No. 

% 

No. 

% 

Moderately ill 

37 

80 

19 

79 

II 

73 

Severely ill 

9 

19 

5 

21 

4 

27 

Few complications 

38 

82 , 

20 

83 

II 

74 

Many complications . . . 

8 

17 

4 

17 

4 

26 

Recovered 

40 

87 

19 

79 

13 

87 

Died 

6 

13 

5 

21 

2 

13 


In this table, of course, there is overlapping of cases because of the 
simultaneous occurrence of these organisms. 

IV. — The difference between a monomicrohic and a polymicrobic infec- 
tion is seen when combinations of these organisms are compared with one 
of them alone. B. coli was the only one of these three which occurred alone. 
The conditions were very much worse when the other organisms were present 
also. Although the presence of B. Avelchii may have been a factor in increas- 
ing the estimate of the severity of the illness before operation, it did not 
increase the mortality at all. See Table IV. 


Table IV 



Totals 

Severity 

Result 

Mod. 

Grave 

Recov. 

Died 

B. coli alone 

9 

26 

22 

89% 

81% 

55 % 

11% 

19% 

45 % 

100% 

69% 

73 % 

0 

31% 

27% 

B. coli and g. strept. without B. welchii .... 
B. coli and g. strept. with B. welchii 
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V. — When the different types of appendicitis are compared to estimate 
their relative importance it is found that the acute appendicitis cases with 
acute local peritonitis l)ut without perforation were mild, had few sequelae 
and all recovered, although two of these cases yielded B. welchii. When 
there was gangrene without perforation, likewise the cases were mild, had 
few sequelae and all recovered. In these cases B. welchii was never found 
in the peritoneal exudate, suggesting that while it may have played a part in 
the production of the gangrene it did not pass through the wall and multiply 
in the peritoneal cavity. When perforation occurred, large numbers of dif- 
ferent species of bacteria were cultivated from the fluid. B. coli ^\'as found 
in ever)'^ case but B. welchii in less than half of them suggesting either that 
it was not present in the lumen (which is not likely) or that it could not 
maintain itself in the peritoneal cavity. In this group, B. welchii occurred 
more than twice as many times in the abscess cases as in the diffuse cases but 
the mortality was greater in the latter group. These points are brought out 
in Talfle V. 


Table V 



Ac. inflam. 

without 

perforation 

Gangrene 

without 

perforation 

1 

Perforation; 

diffuse 

peritonitis 

Perforation 

with 

abscess 

Number of cases 

31 

8 

II 

12 

Moderately ill 

31 

8 ! 

6 

9 

Severely ill 

0 

0 

5 

3 

Few complications 

31 

8 

2 

II 

Many complications. . . . 

6 

0 

9 

I 

Recovered 

31 

8 

8 

10 

Died 

0 

0 

3 

1 2 

B. coli 

5 

5 

II 

12 

Green strept 

2 . 

2 

6 

9 

B. welchii 

2 

0 1 

1 

3 

7 


When lesions of the small and large gut were considered it was found 
that B. welchii were present in all three cases of perforated ileum and all 
were fatal. It was likewise present in all of the five cases of jjerforated colon 
and all but one recovered. This patient was almost moribund on admission. 
This suggests that it is not so much the nature of the organisms as the dosage 
of these organisms or the presence of irritating intestinal ’ juices that deter- 
mines the fatal outcome. 

When viewed from every angle, these studies seem to show that the severe 
cases of peritonitis are polymicrobic, that B. coli, green streptococcus and B- 
welchii are the commonest organisms present. The importance of any one 
of these species, in the series, seemed to depend more upon its prevalence 
than upon its virulence. All of the evidence seemed to show that B. welchn 
per se did not materially increase the severity of the disease or increase the 
chance of a fatal outcome. 

When they began this .study, they gave serum to unselected cases yielding 
B. welchii. Two out of five, or 40 per cent. died. As soon as these results 
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began to be apparent, the use of serum M^as given up. Of the untreated 
twenty-two cases yielding B. welchii, five died or 23 per cent. 

They do not believe that B. welchii antitoxin is going to be the solution 
of the problem. They believe that the only hope of further success, aside 
from earlier operation, lies in a study of the symbiosis of these bacteria and 
the role played by the intestinal digestive juices and the faecal foreign bodies. 

Dr. Henry H. JM. Lyle remarked as to the use of serum for gas gan- 
grene, that undoubtedly the serum has been improved since the war. In the 
early years he was in charge of the hospital in which some of the original 
work referred to was carried on and where many tests of the serum were 
made. No apparent results were obtained. In the later years of the war 
with supposedl}'- improved serum he still was unconvinced of its value. 

The mere finding of B. welchii in a wound does not necessarily imply a 
severe gas gangrene ; it was often found in war wounds which ran a mild 
course. Other factors such as the associated bacteria, the condition of the 
tissues, the blood and nerve supply were as important factors in determining 
the severity of the case as the presence of B. welchii. It was often found in 
wounds but rarely in the blood. Yefat autopsy gas infection of liver and 
other organs were found. Doctor Lyle has an impression that it was in the 
circulation more often than the laboratory reports would indicate. 

Doctor Lyle, in 1916, showed before the surgical section of the Academy 
of Medicine a specimen of heart and liver tissue infected with gas bacilli 
with the absence of local infection. This French soldier had been wounded 
on the left thigh by a shell fragment. At the time of the entrance to the 
hospital the patient had a perforating wound of the upper left thigh. The 
wound was debrided and Carrel treatment started — no shell fragment was 
found. The patient insisted that the fragment had not been removed at the 
front. X-ray at level of anterior-superior spine showed no foreign body. 
The wound remained clean and no bacteria were found in the smears. On 
the third day the patient began to show evidence of a generalized gas infec- 
tion — no local signs — on the fourth day he died suddenly. At autopsy a clean 
closed wound of the right femoral vein was found. In the right ventricle a 
small shell fragment was found. Attached to it was a portion of the uniform. 
The shell had entered the femoral vein and migrated to the right ventricle. 
The source of the blood infection was the small portion of the uniform at- 
tached to the shell. The heart with shell fragment in place was sent to the 
Army Medical Museum. This was the first case on record of migration of 
shell fragment to the heart. The Grandgerara case was a shrapnel bullet 
which, although reported before the above case, happened after it. 

Dr. Robert T. Morris said that his feeling in regard to the serum was 
like that of Doctor Lyle. Doctor Morris also considered that it was very 
difficult to tell which of the invading microorganisms is the dominating one, 
unless one made cultures, as Doctor Jennings did and as they did at the 
Presbyterian Hospital, in order to determine the relative virulence of each 
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strain. Unless one does that, it is difficult to decide their relative importance. 
Many years ago the speaker called attention to the fact that surgeons were 
overlooking anaerobes in making examinations of cases of peritonitis. That 
was probably because the methods now prevailing for finding them were not 
then in use. Nowadays one who goes after any particular bacterium finds 
it by special methods. The question of whether Welch’s bacillus is present 
in these cases or not is of small importance, compared with the basic causa- 
tive fact that there is invasion of the terminal artery of the appendix or of 
its branches. When these are plugged with the exudate of endarteritis, the 
circulation of the appendix is cut off partly or wholly, and any bacteria that 
come along will get in their work. The extent of plugging of the terminal 
artery determines the degree of gangrene as a rule. A microbe capable of 
causing gangrene may be nothing more than a saprophyte in a given case. 
Consequently a serum made from that microbe would have a highly specula- 
tive place in the treatment of appendicitis — might do harm. 

Dr. John Douglas said that Doctor Jennings’ paper and the remarks of 
Doctor Meleney and Doctor Lyle seemed to him to indicate that it depends 
more on whether these anaerobes are 'growing and are toxic, than whether 
they are present in cultures of the appendix. He remembered operating on a 
case a few years ago in a, woman fifty-three years of age for abscess of the 
appendix. There was no reason why she should not have got well on drain- 
age, but she developed a particularly extensive gangrenous infection of the 
abdominal wall. This was shortly after Doctor Jennings had first reported 
some of his cases treated with serum. Doctor Douglas gave his patient 
perfringens antitoxin and firmly believed that he thereby saved her life. 
Doctor Douglas cited another case which illustrated his idea of the lack of 
value of culturing for anaerobes in a fulminating case. The operation was 
a gastric one. The man, apparently doing well, became very ill and died in 
thirty-six hours. The wound showed gas bacillus infection and the peri- 
toneal cavity and liver were full of Welch bacilli. 

Dr. Seward Erdman said he was sure that surgeons cannot be entirely 
satisfied with the present results of surgery for appendicitis. The patients 
die too frequently. The general percentage of mortality is lO per cent, for 
the acute cases, and somewhere between 5 per cent, and 10 per cent, is the 
average mortality from the best hospitals. That is nothing to be proud of. 
And yet this evening, listening to the general discussion, one got the im- 
pression that this must be accepted and cannot be changed. But the speaker 
was optimistic. He believed that some method will be evolved which will 
help these patients. Consequently he was very glad to hear Doctor Jennings 
looking forward and holding out hope that one more method may be added 
to our armamentarium, that will be helpful and will lower the mortality. The 
work done at the Presbyterian Hospital would seem to negative the claim 
of Doctor Jennings, but one cannot but believe that there are cases in which 
the serum should be given a fair trial. 
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Dr. Charles L. Gibson remarked that he had been interested in the 
possibility of reducing the ajipendicitis mortality, even to a very slight extent, 
by advocating some such treatment as that described by Doctor Jennings, 
especially anti-gangrenous serum. There is a very general skepticism against 
vaccines and antitoxins, and the speaker himself had been apathetic until he 
learned from Doctor Michel, of Nancy, France, that he had reduced the 
mortality about 40 per cent, in cases of g-angrenous peritonitis, by the use of 
the antitoxin which was furnished b}’^ the Pasteur Institute. The last time 
Doctor Gibson went abroad he obtained some of this vaccine, but found it 
could not be imported. In the use of it on his service at the New York 
Hospital, he had encountered the same skepticism. His assistants would not 
use it. Even if, the serum saves only one life in a thousand, that Avould be 
worth while. Personally, the speaker believed tbe treatment was valuable. 

Dr. Walter A. Sher\\’OOd stated that his own experience in the use of 
perfringens serum in similar conditions had been limited to about a dozen 
cases. In these it had been used more or less empirically and without the 
aid of complicated bacteriological studies. It had been used by him on the 
basis of clinical observation only and it was impossible to evaluate the 
results in such a small series of cases. Several of the patients had severe 
serum reactions. A practical difficulty is the present expense of this product 
as supplied by the drug firms and commercial laboratories. 

Dr. John F. Connors said that he had had considerable experience with 
the use of serum during the war in France and he came home with the idea 
that its value in the treatment of gas infections was questionable. However, 
after reading the article by Williams, of London, about the use of serum in 
cases of appendicitis with perforation and peritonitis as well as in cases of 
intestinal obstruction he thought it was worth a trial. The serum for this 
trial was supplied by the Lederle Laboratories. It was used in twelve cases 
of perforated appendix with peritonitis and all these patients recovered. It 
was tried in eight cases of intestinal obstruction without a mortality. The 
question, however, arose among the staff as to what part early operation and 
spinal anjesthesia played, as it undoubtedly played some part. The one great 
obstacle is the high cost and in a municipal hospital it is difficult to get the 
city to purchase the serum. The mortality in appendicitis with perforation 
and peritonitis is still too high and' if this serum can be added to the facilities 
for helping to reduce this mortality, it is too valuable an adjunct to be over- 
looked. 

Doctor Herzfeld, of Buenos Aires (by invitation), said that vaccine had 
been used in his hospital as a routine measure in all cases of gangrenous 
appendicitis for the last three years, and they had found it very satisfactory. 
It was manufactured by a dependency of the Government, and it was used 
m doses of 30 cubic centimetres diluted in 250 cubic centimetres normal 
saline solution injected at one time. This dose is repeated in twelve-hour 
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intervals if and as symptoms require. The mortality since the institution of 
its use had been greatly reduced. 

Doctor Jennings, in closing the discussion, said that after ten years’ in- 
tensive use of the only serum obtainable, it 'had been felt that there were a 
sufficient number of successes to justify going on with its use in cases equally 
in jeopardy. The speaker did not criticize Doctor Meleney’s excellent report 
of the work done at the Presbyterian Hospital, but wished to point out that 
if he would study the article of Weinberg, published in 1928, who carried 
this work further, he would probably elaborate his technic as Weinberg has 
done. Weinberg has done the same work with fuller elaboration and has 
come to the conclusion that this serum is very useful. The whole article will 
help to clarify the situation, as will the work of Michel. The way in which 
Doctor Jennings attempted to attack this jiroblem was as follows: Without a 
complete anaerobic laboratory, the best thing to do is to look for one or two 
or three bacteria and attempt not to miss the tree on account of the forest. 
No attempt is made to make a census of the flora of the intestine of the case, 
which few laboratories are able to accomplisb. but an efTort is made to see if 
one thing can be found which can be recognized. That can be done with 
the simple' guinea-pig technic. Only by that means of attacking the essential 
organisms in the large intestine, one at a time, will it be possible to come to 
any real opinion of their role. American serum has been found very useful 
in severe cases, if like any other serum it be given early and enough be 
given. The speaker did not know whether antitoxin was invariably useful, 
but if it be used early in cases where the Welch bacillus is recognized, it will 
cut down the mortality. 


STATED MEETING HELD NOVEMBER 20 , 1930 

The President, Dr. Edwin Beer, in (he Chair 
BLEEDING DUODENAL ULCER: PARTIAL GASTRECTOMY 

Dr. Richard Lewisohn presented a man who at the time of his admis- 
sion to Mt. Sinai Hospital, June 3. 1926, was forty-nine years old. This 
patient had been suddenly seized five days previously with a feeling of faint- 
ness and vomited a large amount of blood. His condition had become gradu- 
ally worse. Preceding this attack he had had a long history of epigastric 
distress which was relieved by bicarbonate of soda. He was often nauseated. 
His stools during the last few days were tarry. On admission his blood- 
pressure was 85/48 and his hiemoglobin 20 per cent. An immediate citrate 
transfusion was given and another was given about twelve hours later. Dur- 
ing the four days following these two transfusions his haemoglobin rose to 
about 40 per cent. He was placed on a Sippy diet, his condition gradually 
improved, but his haemoglobin did not go up beyond the figure quoted. A 
pre-operative transfusion was given on July 12 and a partial gastrectomy 
(Billroth II with Hofmeister anastomosis) was performed July 14. The 
ulcer, which was situated in the first part of the 'duodenum about 2 centi- 
metres beyond the pylorus, was removed with the distal half of the stomach. 
The specimen showed an ulcerated area in the first part of the duodenum with 

944 



BLEEDING DUODENAL ULCER: PARTIAL GASTRECTOMY 


an open vessel at the liottoin of the ulcer. This open vessel evidently had 
caused the bleeding. In addition to this a diverticulum was present just 
below the ulcerated area. The patient made an uneventful recovery and has 
gained 30 pounds since his operation. He still has considerable acidity^ in 
his stomach, his curve going up to 60 for free acid and to 76 for total acidity. 
He feels perfectly well. 

BLEEDING DUODENAL AND GASTROJEJUNAL ULCER; SUBTOTAL 
GASTRECTOMY (FINSTERER OPERATION) 

Doctor Lewisohk presented also a patient who was first admitted to Mt. 
Sinai Hospital in 1918. A gastro-enterostomy was then performed for a 
duodenal ulcer by another surgeon. The patient felt perfectly well up to 
seven weeks previous to his second admission in 1923. He then experienced 
attacks of pain about three hours after his meals. Two days previous to his 
admission he had a very severe attack of pain. At the time of his second ad- 
mission he had free acidity of 33, and total acidity of 60. Five days after 
his admission to the hospital he suddenly felt dizzy and his stools contained 
a large amount of blood. His Inemoglobin dropped to 29 per cent. A citrate 
transfusion was given and the hsemogoblin rose to 43 per cent. The X-ray 
which had been taken three days previously, before the haemorrhage started, 
showed a gastrojejunal ulcer with a large residue in the stomach, even after 
nine hours. He was explored by the same surgeon who iroted the following 
findings: “The stomach was adherent, dilated and could not be delivered. 
An infiltrated mass was felt at the site of the stoma, probably a gastrojejunal 
ulcer. A small, hard mass was felt near the pylorus about i centimetre in 
diameter apparently with a crater. The pylorus was adherent to the gall- 
bladder. This adhesion was carefully divided and a small piece of tissue in 
this area was excised for pathologic examination. The opening in the intes- 
tine was closed with Pagenstecher and omentum was sewed over it. Patho- 
logic examination of the s])ecimen showed cedematous connective tissue and 
normal intestinal mucosa.” 

Another trairsfusion was given immediately after the operation. The 
hsemoglobin dropped from 43 per cent, to 18 per cent. Another transfusion 
was given January 12, 1923. The bleeding gradually stopped and an attempt 
was made to treat this patient medically after the wound had healed by 
primary union. He left the hospital March 8, 1923. 

On September 3, 1923, he was readmitted stating that his symptoms re- 
curred about one week before his readmission. On the day of readmission 
he vomited about 8 ounces of dark red blood. At this time his haemoglobin 
was 25 per cent. Two days later it had dropped to 20 per cent, and a citrate 
transfusion was given. However, the bleeding persisted and the patient 
appeared in a most desperate condition. He was pale and was so weak as to 
be unable to sit up in bed. After another transfusion by the Unger method 
the patient was operated on September 15, 1923. A large, hard, indurated 
gastrojejunal ulcer, the size of a silver dollar, completely surrounding the 
gastroenterostomy stoma was found. The stomach was large and hyper- 
trophied. A crater ulcer was felt between the first and second parts of the 
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duodenum which was ver)'^ adherent to the pancreas. The stomach and duo- 
denum were adherent to the gall-bladder and liver. The adhesions between 
the duodenum and gall-bladder were divided. The duodenum appeared to 
be quite movable in all parts, except at the base where the ulcer described 
above was adherent to the head of the pancrejis. By careful dissection the 
gastroenterostomy stoma was entered and the jejunum was separated from 
the stomach. The opening in the jejunum was closed in two layers. The 
ulcerated area in the gastroenterostomy stoma was carefully dissected away 
from the colon, to which it was very adherent. The patient’s condition at 
this time was not good. The pulse was so rapid as to be imperceptible at 
times. It was thought that removal of the duodenal ulcer would necessitate 
considerable manipulation of the pancreas and would be followed by marked 
shock and so it was decided to perform the Finsterer type of subtotal gas- 
trectomy, removing the stomach with the gastrojejunal ulcer, dividing the 
stomach just beyond the pylorus and leaving the ulcer of the duodenum 
in situ. In order to expedite the operation a Murphy button was used for 
the anastomosis between the stomach and jejunum. The patient made a 
good recovery from this operation aside from a ])artial paralysis of the 
right arm which subsided under electric treatment. He left the bospita 
October 29, 1923. He has been jjerfectly well since his operation and has 
gained 50 pounds in weight. An Ewald test meal in 1926 showed free acid 
o, total acidity 20. 

PROSTATECTOMY IN A NONAGENARIAN 

Doctor Lewisohn presented a man, ninety-four years of age, who had 
been admitted to Mt. Sinai Hospital in September, 1928, with an acute sup- 
purative tenosynovitis and which required multiple incisions. While the 
patient was in the ward he developed an acute urinary retention which was 
improved by repeated catheterizations. Rectal examination showed a large 
prostate. In view of the patient’s age operation was not deemed advisable 
and the patient was sent home. He returned three days later with a marked 
acute urinary retention. His blood urea was 18. He was treated with a 
permanent catheter for about one week. A bilateral vasectomy was done 
September 27, 1928. One week later the first stage of a suprapubic prosta- 
tectomy was performed under local anaesthesia. One week after the supra- 
pubic drainage, the prostate was removed under sacral and parasacral anaes- 
thesia. The patient made a perfect recovery and is in perfect health at 
present, two years after the operation. 

Doctor Lewisohn stated that this case was shown in order to demonstrate 
that even in very advanced age prostatectomy can be performed with great 
benefit to the patient. Doctor Lewisohn stated further that although he bad 
not looked up the records he thought that this was probably the oldest patient 
ever subjected to a prostatectomy at Mt. Sinai Hospital. 

RESULTS IN SUBTOTAL RESECTION OF THE STOMACH 

Dr. Thomas H. Russell presented four cases upon whom he had oper- 
ated during the past year for haemorrhage from gastric or duodenal ulcers, 
as they may be of interest in connection with Doctor Hinton’s paper later 
to be read. 
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The first case, a man, fifty-seven years old, admitted to St. Francis Hos- 
pital November 20, 1929, complaining of pain in the epigastrium. At first 
this had been relieved by taking food, but later food did not give relief. On 
February 4, 1924, the patient was opei*ated vtpon by Doctor Russell at the 
Post-Graduate Hospital. At that time a large ulcer about the size of a 
twenty-five cent piece was found on the upper posterior surface of the first 
portion of the duodenum. The surrounding tissues were so infiltrated and 
oedematous that it was deemed unwise to attempt a subtotal resection at that 
time. After the gall-bladder had been dissected from the adherent duodenum 
it was removed in the usual way. An attempt was made to remove the 
ulcer by a transduodenal incision, but finding it impossible the base of the 
ulcer was cauterized. A posterior gastroenterostomy was performed at the 
junction of the proximal and middle two-thirds of the stomach. This site 
was selected in order that the distal half of the stomach could be removed 
at a subsequent operation if necessary. The appendix ws also removed. 
Unexpectedly, this patient improved very much and while he did not gain 
appreciably in weight his general appearance was better and he admitted that 
he felt very markedly improved. However, it was necessary for him to 
consult Doctor Russell every few months on account of recurrence of gastric 
symptoms. 

In the fall of 1927 he was riding through Central Park one evening when 
a taxicab collided with the one in which he was riding. Soon after the acci- 
dent he felt very faint, went home and was put to bed. For several days he 
noticed black stools and all symptoms, which had been present three years 
previous to the operation, returned. Gastro-intestinal X-ray at that time 
showed a gastroenterostomy functioning well and also some of the meal 
passing through the pylorus. Doctor Iinboden did not find any X-ray evi- 
dence of ulcer. With medical treatment and diet there was some improve- 
ment but every few weeks the old symptoms recurred. About the middle of 
November, 1929, he felt pain while sitting in his motor car and vomited a 
large amount of blood. On November 26, 1929, be entered St. Francis Hos- 
pital with haemoglobin of 30 per cent, and had a transfusion of 600 cubic cen- 
timetres of blood by the Unger method. On December 2, 1929, with spinal 
anaesthesia Doctor Russell resected the distal half of his stomach and duo- 
denum containing the scar of the former ulcer, which had healed, there re- 
maining a minute ulcer from which it was evident that he had been bleeding. 
The distal end of the stomach was closed and the gastroenterostomy which 
had been made five years before retained. This operation really amounted 
to a Billroth II. Careful examination of the resected portion of the stomach 
revealed numerous areas of ulceration. On the third day after the operation 
pneumonia developed in the two lower lobes of the right lung and patient 
was extremely ill for several days. However, he recovered and has been free 
from all symptoms except a little gas to the present time. 

The second patient, a man, fifty-three years of age, was admitted to St. 
Francis Hospital March 8, 1930. Six years ago had typhoid fever. Four 
years ago was operated upon by Doctor Russell at the Post-Graduate Hos- 
pital for duodenal ulcer. At that time the appendix was removed, a pene- 
trating ulcer was excised and a posterior gastroenterostomy was performed. 
He had had ulcer symptoms for twelve years prior to this time. He states 
that he has been symptom- free until the present attack which began three 
weeks ago, at which time he fainted in the toilet early in the morning imme- 
diately after arising. He had no pain but vomited some mucus and passed 
tarry stools for several days. He was very weak but continued to work. 
Three days ago he again had a weak spell and began to pass tarry stools 
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which have continued to the present time. Hjemoglobin at the time of admis- 
sion was 28 per cent. Appears very pallid and weak. 

On March 10 he was given 620 cubic centimetres of blood by the Unger 
method of transfusion. On March 13 X-ray showed marked deformity of 
duodenal region. On March 17 a second transfusion of 500 cubic centimetres 
of blood was giA^en him. Immediate^ following the transfusion, under spinal 
ansesthesia, the distal half of the stomach and first j^ortion of the duodenum 
Avere excised. There Avere multiple erosions of the pylorus and duodenum 
found in the removed specimen. The gastroenterostomy AA'hich had been 
performed four years before Avas retained and the end of the stomach sutured. 
The pathologist reported numerous ulcerations about the pylorus and duo- 
denum Avith areas of superficial hjemorrhages. The patient states that he is 
noAv feeling Avell and eats Avhatever he Avants. 

The third case presented Avas a man, tA\-enty-six years of age, Avho Avas 
admitted to St. Francis Hospital November 3, 1929. At that time he stated 
that he had been a patient in same hospital for operation upon the stomach 
early in 1926 and again in autumn of 1927. The records shoAved that a 
duodenal ulcer Avas excised in 1926. and a posterior gastro-enterostomy had 
been performed in 1927. The chief complaint Avas jiain in the ein'gastrium, 
slightly to the left side, one or tAvo hours after meals. Until recently the 
pains had been relieved for a short Avhile after meals. These pains have been 
present since leaving the hospital in 1927, but have become Averse, especially 
at night, during the past Aveek. He has frequently noticed that his stools 
have been very dark. X-ray report of November 8. 1929. shoAvs a filling 
defect of the duodenum indicative of ulceration. There Avas also noticed 
retention of a small amount of barium at a point corresponding to the distal 
end of the gastroenterostomy opening. Diagnosis of marginal ulcer AA'as 
made. Under spinal ansesthesia NoA'ember 15 the abdomen Avas opened 
through the former scar and a large ulcer found encircling the distal third 
of the cloaca. The stomach and intestine Avere dissociated. The distal two- 
thirds of the stomach and scarred duodenum Avere e.xcised. The cut end of 
the stomach Avas sutured to the opening in the intestine after the method of 
Polya. The patient was discharged December 14. He says that he is feeling 
very Avell but Avhen seen ten days ago, Avhich AA^as the first time he has seen a 
doctor since leaving the hospital, he did not look Avell. 

The fourth case presented AA'as a young man, aged nineteen and a half 
years. He was admitted to St. Francis Hospital January 2, 1930, giving the 
folloAving history: 

Appendix Avas removed in same hospital tAVO months ago. He still com- 
plains of epigastric pain Avhich has not been influenced by the appendectomy. 
The pain begins tAvo hours after meals and continues until the next mealtime. 
Pain is relieved by bicarbonate of soda Avhich he has been taking for a long 
time. He has frequently noticed that his stools have been black. He has 
vomited frequently during the past feAV Aveeks but has not noticed any blood 
in vomitus. Gastro-intestinal X-ray showed a very large stomach Ioav m 
the abdomen. The duodenal caput is small and irregular in outline suggest- 
ing ulceration. January 10, 1930, with spinal ansesthesia, a penetrating ulcer 
of the lesser curvature of the stomach Avas found inches to the inner 
side of the pylorus. The distal two-thirds of the stomach Avas removed after 
the method of Polya. A fcAV weeks later this patient returned to the hos- 
pital and had his tonsils removed. He said he Avas then symptom-free. 
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BLEEDING GASTRIC AND DUODENAL ULCERS. REPORT OF 

FIFTY-TWO CASES 

Dr. J. Willi A i\i Hinton read a paper with the above title lor which see 
page 844. 

Dr. John F. Erdmann said if one reviews the varied opinions that have 
been expressed during the past few years regarding this condition it will be 
clear that they have changed as often as those of ruptured tubal pregnancy 
cases. At one time these extrauterine patients were not treated until the 
bleeding had ceased. Of course, by that time some of the patients had also 
ceased, and this is the same with ulcer cases. With the advantages of trans- 
fusion, etc., of the present day an actively bleeding ulcer is, in the opinion 
of Doctor Erdmann, a surgical entity, a case for surgical interference. When 
one is satisfied by physiological examination of the blood, pulse, etc., that 
the hiemorrhage has ceased, the operative procedure can be delayed. He did 
not believe that the first hiemorrhage would always result in non-mortality, 
as had been stated so many times. For that reason, he took the stand that 
a case with rapidly increasing pulse and increase in the leucocyte count is a 
patient for active surgical treatment. It is not necessary to discuss the type 
of operation ; it is enough to say that some operation is indicated. Doctor 
Erdmann wished also to affirm that the patient with recurring hccmorrhage 
is absolutely a surgical entity. The cause has not been removed if there 
are repeated h<emorrhages. although by the aid of the X-ray one can note 
if there is evidence of repair of the ulcer. There are today a number of 
surgeons and medical men walking about with ulcer of the stomach or duo- 
denum, being watched very carefully by repeated X-ray examinations. If 
the X-ray shows the ulcer is diminishing the patient can remain under 
observation ; if the ulcer is not diminishing in size or shows tendency to per- 
forating or a dissecting evidence lie found the patient immediately becomes a 
surgical entity. In regard to the frequency of perforations in the months 
of March and April and in October and November, Doctor Erdmann be- 
lieved that careful observation on the part of anyone seeing many of these 
ulcer cases, will show that the greatest activity occurs in the spring and fall 
months. Certainly, in Doctor Erdmann’s office, just as soon as a patient 
stated that he felt worse in the spring, or in the fall, it was felt that he had 
an active gastric or duodenal ulcer to contend with. In contemplating the 
figures of fifteen patients, with four deaths, in unoperated cases, and twenty- 
seven operations, with 16 per cent, mortality, one is driven to believe that 
the only thing to do is to consider the condition of the patient as he pre- 
sents himself in the hospital. Every such patient has been bleeding for 
some time, and it is quite possible that there will be a cessation of the 
hemorrhage at the time of admission. It is, therefore, not fair to estimate 
the patient’s condition when he is first seen. Under observation it will be 
noted whether or not the haemorrhage is persisting. 
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Dr. Frederic \Y. Bancroft said that lie was very much interested at 
the present moment in the problem of six jiatients with bleeding who had 
died without operative interference. The sjieaker had held several di.scns- 
sions with physicians who declared they had never seen a jiatient die from 
gastric or duodenal Inemorrhage as such. He wished to ask Doctor Hinton 
what proof he had that his cases were solely duodenal or gastric ulcers and 
what diagnostic means were used. 

Dr. William Crawford White inquired as to immediate operative 
interference in the acute cases, to what extent one should go in making a 
diagnosis of bleeding from an ulcer as such. It had been his unfortunate 
experience to operate on cases which were thought to he bleeding ulcer, but 
careful investigation failed to reveal any ulcer. To what extent should one 
go forward in such cases? If one waited for X-ray examinations and other 
data one then began to deal with a chronic case and by that lime the chances 
were that the patient was recovering. It apjiears from the paper of the 
evening that the cases that died from haemorrhage are those tliat have an 
overwhelming haemorrhage with death shortly after the onset. 

Dr. Kirby Dwight said that for 3'ears he had not been operating on 
these cases of bleeding from the stomach or duodenum unless there was 
indication for it after the haemorrhage had stO]iped, and therefore had not bad 
much opportunity to note the pathology of the stomach at the time of bleed- 
ing, but he remembered that as an interne under Doctor Blake these cases 
were operated on while actively bleeding and several that showed no pathol- 
ogy by palpation of the stomach, no induration, no crater, on opening 
revealed numerous small erosions, with no definite ulcer and no definite 
bleeding points that could be ligated. 

Dr. Hermann Fischer said that active interference in cases of acute 
hasmorrhage was open to question and still a mooted point among surgeons. 
A correct diagnosis of the origin of the vomited blood is sometimes very 
difficult to make and the decision, whether one has to deal with haemorrhage 
from the duodenum or stomach, or haemorrhage of a different origin, becomes 
of the greatest importance. He had seen patients with severe bleeding m 
whom the diagnosis of gastric ulcer was made and in whom at operation 
no ulcer could be found. Several had multiple erosions so-called Reich- 
mann’s disease and some oesophageal haemorrhage, and some haemorrhage 
from the bowels secondary to venous congestion in the portal system. All 
these factors made him inclined to temporize. He had been rushed into 
operations which had proved without benefit ; on the other hand, he had 
seen patients in extremis recuperate from the hiemorrhage and remain per- 
fectly well, although in such cases he believed the hasmorrhage was caused 
by other pathology than ulcer. Doctor Fischer wished to accentuate the 
importance of making a diagnosis* of the origin of the haemorrhage, which 
is not so easy, especially in an emergency. 

950 



BLEEDING GASTRIC ATID DUODENAL ULCERS 


Dr. DeWitt Stetten said there has been a long-standing superstition 
among gastroenterologists that from a bleeding ulcer death never occurs 
and Doctor Stetten has heard this view stoutly maintained by some of the 
leading gastroenterologists of the country. The speaker has personally 
seen at least three such deaths confirmed by autopsy. In these cases there 
were large infiltrated ulcers on the lesser curvature or posterior wall of the 
stomach and in two of them a large patent artery could be seen at the base 
of the ulcer. The myth that death cannot occur directly from a gastric 
haemorrhage due to a bleeding ulcer should be permanently exploded, because 
such deaths certainly do occur and are not so very uncommon. 

Dr. Frank S. Mathews said that some years ago he encountered two 
ulcers while they were bleeding and, finding the general condition good, did 
a transfusion and immediate operation. The result was conspicuously suc- 
cessful. Encouraged by these cases, he followed the same technic of trans- 
fusion and operation in a case of fairly severe hsemorrhage. At the opera- 
tion a long search through the upper abdomen failed to reveal the source of 
bleeding. In this patient, the bleeding has not recurred in over three years. 
He v^s more cautious in the next case. He treated the patient medically 
until health was restored. One year later the patient had another haemor- 
rhage. At operation, three weeks after the haemorrhage, the pylorus was 
incised and no point of bleeding could be located. In the past year this 
patient’s bleeding has not recurred. He wondered whether the bleeding 
point might not at times be from a fairly superficial ulceration even though 
the quantity of bleeding was considerable; and whether such a bleeding 
surface might not heal over in a fairly short time. In another case of 
gastric hemorrhage, an incision into the body of the stomach revealed the 
point of bleeding in what looked like a fissure quite close to the greater 
curvature — a part of the stomach where one would not expect to find an 
indurated ulcer. He believes no single rule can be laid down to guide one 
in the selection of treatment in such cases. 

Dr. Richard Lewisohn said that he did not agree with Doctor Hinton’s 
statement that “it is very questionable whether partial gastrectomies are ever 
indicated in bleeding lesions, either of the stomach or duodenum.” There 
can be no question that medical treatment of bleeding duodenal ulcer is 
followed by a considerable mortality. On the other hand, it cannot be 
denied that surgical intervention is not devoid of danger. Simple gastro- 
enterostomy is not apt to cure a bleeding ulcer, and if any operation is 
performed partial or subtotal gastrectomy must be resorted to. The majority 
of bleeding ulcers are located on the posterior surface of the duodenum near 
the pylorus. Therefore, local excision is impossible in most of these cases. 
An attempt should be made in cases of duodenal ulcer to remove the 
ulcer. When dealing with a duodenal and gastrojejunal ulcer at the 
same time, and when the condition of the patient warrants it, it may he 
advisable to perform the Finsterer type of resection, a method that insures 
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a complete sidetracking of the food and a marked reduction in gastric 
acidity and thus facilitates healing of the ulcer of the duodenum. Con- 
serr^ative treatment should be attempted first in every case of acute bleeding 

ulcer. When the symptoms ])ersist, however, surgery in the form of 

gastric resection must be resorted to in order to save the life of the patient, 
even in the presence of severe anaemia. 

Doctor Hinton, in dosing the discussion, said that autopsies were per- 
formed on all the cases that died under conservative treatment. In the cases 
of hacmatemesis and tarry stools the diagnosis of ulcer had been made either 
by X-ray, ojieration or autoji.sy, or from the previous history and treatment. 
If all the cases of gastro-intestinal haemorrhage had been included in this 

scries there would, in all jirobabilit}', liave been between 125 to 140 cases 

instead of the 52 cases reported. As to what method of treatment should be 
followed in cases of bleeding ulcer was difficult to decide, jiarticularly when 
reviewing some of the cases reported that evening. One case, ojierated upon 
eighteen years ago, at which time gastroenterostomy had been done, was 
symptom-free from 1910 to 1928 and then bad a profuse haemorrhage. 
Another patient was treated for an ulcer and was symptom-free for twenty- 
five years and tlien had a gastric haemorrhage. A third case first had a pyloro- 
plasty for a bleeding ulcer and two years later a jiartial gastrectomy for pain, 
and two years after the second operation had a profuse hccmorrhage. Doctor 
Hinton said that his reason for stating that a partial gastrectomy seems very 
questionable in cases of bleeding ulcer was the information he had received 
within the past ten days that in Rochester, Minnesota, during the present 
year they have operated upon five cases of marginal ulcer following sub- 
total gastrectomy, all of these cases having originally been operated upon 
by the same surgeon in New York City. 
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MAGGOTS IN THE TREATMENT OF INFECTED WOUNDS, 
COMPLICATED FRACTURES, OSTEOMYELITIS 
AND TUBERCULOUS ABSCESSES 

Since William S. Baer, of Johns Hopkins University, has revived in 
America the use of maggots (since 1928-1929) in the treatment of osteo- 
myelitis, Kleinberg. of the Hospital for Joint Diseases, New York; Recht- 
man, of Philadelphia; Taylor, of Coatesville, Pa.; and others have been 
using this ancient remedy. 

Cattell, editor of the International Clinics (Philadelphia), informs me he 
called attention to the unusually clean condition of battle wounds in France 
(1918) that were infested with live maggots. Pie discussed this interesting 
observation with men of Base Hospital No. 2. 

D. P. Murphy, of Philadelphia, informs me (personal communication) 
that a friend told him that in 1866, a German doctor kept small tin boxes 
of maggots on his shelf. He put a box-full of live maggots in an infected 
wound of his hand and fingers (the result of an infected black spider-bite) 
and gave him (the patient) an equal amount of maggots to be used for 
redressing at bedtime. Fresh maggots were put in twice daily for ten days — 
using only dry gauze. The patient says it saved his fingers — which other 
surgeons had wished to remove. Since the German doctor was old then — 
in 1866 — he must have been informed of Baron Larrey's work in the Napo- 
leonic Wars. This patient, now eighty-four years of age, remembers the 
details most vividly. He recalls his doctor was very old and had palsy. 

I will quote translating from Larrey’s Clinique Chii'urgicale. Paris, 
vol. i, pp. 51-52, 1829: “There is still a particular form of foreign body 
which should be considered. This form was observed by the author in 
most of the wounded soldiers in Syria during the Egyptian expedition. Dur- 
ing suppuration of wounds, these wounded soldiers were inconvenienced by 
larvcc of the blue fly, common in that climate. These insects formed in 
several hours, developing with such a rapidity that in one or two days they 
were the size of a small quill. This greatly frightened the soldiers in spite 
of all efforts to reassure them. It was only after experience that they could 
be convinced that, far from being injurious to their wounds, these insects 
accelerated cicatrization by shortening the zvork of nature and by producing 
an elimination of the necrotic cells by devouring them. In fact, these larvcc 
only consumed putrid material and did not disturb any living tissues. No 
haemorrhages were ever observed under these circumstances regardless of 
the depth to which the insects penetrated or the extent of the wound. Lotions 
consisting of a strong decoction of garlic, rue or sage applied at each dressing 
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sufficed to destroy them but they returned soon afterward on account of the 
lack of means for preventing the approach of flies or preventing incubation 
of the eggs. This can be accomplished by moistening the first compress in a 
solution of camphor or some other antiseptic fluid.” 

I have found no direct references to the use of maggots in the works of 
Guy de Chauliac (1340-1365), Henry de Mondeville (1330-1360) nor in 
Ed. Nicaise’s Editions of Chauliac’s and Mondeville’s works (Paris). Some 
of the works of the following authors may contain such references but I 
have been unable to locate tbem; Ambroise Pare (1510-1590), Delacroix, 
Fallopius, Magatus, von Bilguer (1763), Paul of Aegina (7th Cent.), 
Rogerius (13th Cent.), Bouve (13th Cent.), De Vigo, Paracelsus, Vesalius 
(1514-1564), Le Dran (1730), Rivinus (1652-1723), Benjamin Bell (i 749 ' 
1806), Astley Cooper, Heister, Percy, Lombard, Goulard, Sampson Gamgee, 
Richard Wiseman, and Pierre Franco (1561). Malgaigne (1847) does men- 
tion the value of maggots and quotes Larrey’s observations. Packard in 
his translation, of course, mentions it (1859). 

In "Selections from the Works of Ambrose Pare,” by Dorothea Waley 
Singer, I find on page 84, line 18, under “Gunshot Wounds”: “If any 
(wounds) chanced to bee undrest for one day — the next day the wounds 
would be full of wormes.” 

Jas. Henry Breasted’s (1930) work on the Edwin Smith Surgical 
Papyrus, vols. i and ii (London, Cambridge University Press) makes no 
reference to maggots. Agnew’s Surgery, vol. i, page 254, second edi- 
tion, 1889 (Lippincott, Philadelphia) refers to maggots in wounds and how 
best to treat them. 

I do not doubt but that the old Egyptian, Hindu, Indian and Arabian 
surgeons may have known of the value of maggots in the treatment of infected 
wounds and bone infections — but exact references are not available to me. It 
would be of interest from a historical standpoint to make a careful search of 
the ancient medical writings. I do not know of any Talmudic references to 
this subject. 

W. W. Keen, of Philadelphia, says: “During the Civil War maggots 
were very common in the summer — the resulting maggots were certainly dis- 
gusting, but, so far as I ever observed, they did no harm.” Crile (1917) 
says that, on the contrary, they actually do good. This would probably be 
especially true in cases of infection from the bacillus of gas gangrene. 

Geo. W. Crile, speaking before the Clinical Congress of Surgeons of 
North America, “War Session,” October 23, 1917, said: “In the wounded 
who lie out in ‘No Man’s Land’ for two or five or ten days, it has been found 
that the wounds that have done best are those that contain maggots. The 
reason for this is that there is devitalised tissue; the maggots live on this 
devitalised tissue, and if they destroy that tissue they do in time what the 
surgical operation does.” 

Dr. Edward Martin, of Philadelphia, said (October 23, 1917) before the 
same session of the Clinical Congress of Surgeons of North America: “They 
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had been advised by one eminent member of the profession to take all the 
antiseptics and throw them into the sea, and another had advised .them to 
raise a brood of tame maggots to take care of the ivoituds” 

In August, 1929, on a visit to the Provincial General Hospital of Madrid, 
Spain, I saw maggots being used in treatment. 

There is a short article on this subject in Science, Supplement, p. 12, 
Novem))er 29, 1929. 

Hyman I. Goldstein, M.D. 

Camden, Nezv Jersey. 

THE UTILIZATION OF TWO OPERATORS WORKING 
SIMULTANEOUSLA" ON THE SAIS'IE PATIENT 

It is now a well-recognized fact that excessive speed in the performance 
of surgical operations is no longer the indication of the best surgery, but that 
moderate speed with greater consideration for tissues and attention to detail 
is much more desirable. Of course any manoeuvre which will cut down 
the time of an operation and consecpient length of anesthesia is advantageous, 
so long as it does not interfere with careful work. The purpose of this note 
is to call attention to a ])lan which we have been using with a great deal of 
satisfaction and which doubtless others also use, or could use. 

The reason for calling attention to this matter is that visitors observing 
our routine have remarked that the use of two operators working at the 
same time on the same patient was out of the ordinary. In general plastic 
surgery, we arc constantly dealing with patients on whom two operative 
procedures may be carried out simultaneously on different portions of the 
body, and this may also be done in suitable cases in general and in ortho- 
paedic surger}'. 

For instance while one operator with his team is preparing an area to be 
skin grafted, the other can be cutting the Ollier-Thiersch, or whole thick- 
ness graft; while a part such as the hand is being made ready by one 
operator, a flap either for immediate transfer, or following a delayed transfer, 
can be prepared by the other. 

Where fascia, or fat and fascia, or costal cartilage, or bone transplants 
are to be used, the areas into which they are to be transplanted can be 

prepared by one surgeon while the graft is being obtained by the other, etc., 
etc. 

It is essential for the successful use of two operators that a competent and 
experienced associate be available who is familiar with the methods and 
needs of the surgeon in charge, and, of course, two operating teams are 
necessary. 

I remember very well the first time the simultaneous use of two operators 
came to my attention. Many years ago while I was resident surgeon at 
the Union Memorial Hospital, a patient was admitted in Doctor Finney’s 
service with bilateral gangrene of the feet. His condition was critical and 
immediate amputations were imperative, so in order to save time. Doctor 
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Finney asked me to remove one foot while he amputated the other. From 
this incident, with its evident advantage to the ])atient, developed the regular 
use of the method in my work'. 

Where two operative procedures which may be done at the same time 
on different parts of the body are necessary in order to accomplish the 
desired result, they should he done simultaneously. 

For a number of years I have planned in advance for two operators and 
two teams on all cases where conditions are favorable and find it a great 
saving in operating time and much to the benefit of the patient. The pro- 
cedure is particulai'ly helpful in reconstructive work. 

John Staige D.wis, M.D. 

Baltiuwre, Md. 

CYSTIC MYOMA OF THE BROAD LIGAMENT 

Intraligamentous cystic myomata are uncommon. Kelly and Cullen 
in their authoritative dissertation on uterine myomata state that in i,6oo of 



Fig. I. — Intraligamentous cystic mj'oma. External view. 

their own cases of myomata the}^ did not encounter any such type of growth. 
The records of Charity Hospital of New Orleans for the past twenty-four 
3 '^ears fail to reveal the occurrence of any intraligamentous type of myomata. 
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Our search of the literature reveals only six such cases reported. This has 
prompted presentation of the present case. 

Cask History. — Airs. B. S,, white housewife, age forty, was admitted complaining 
of pain in the lower abdominal segment for the previous eight months. The pain was 
dull in character and seemed more severe in the right lower quadrant than in the left. 
Tlie past history revealed that an appendectomy had been performed fourteen years ago, 
but nothing of importance. Physical Examination . — Reveals nothing remarkable e.xcept 
a lipoma about the size of a small orange in the lumbar region on the left side, and 
tenderness in tlie lower portion of the abdomen. Vaginal e.xamination reveals a hard 
mass to the right of the normal position of the uterus. This mass is tender and seem- 
ingly movable with the uterus. 

Under gas amesthesia, a mid-line incision was made between the umbilicus and the 
pubis. The intestines and omentum were packed upward with large gauze packs. The 



Fig. 2, — Intraligamentous cystic myoma surfaces revealed by sectioning. 

Uterus was found to be small, its right lateral aspect over-riding a tumor slightly 
oblong in shape, nodular, about the size of a large orange, and situated within the 
folds of the right broad ligament. A pedicle carrying two or three small blood-vessels 
apparently was the only connection existing between the tumor and the myometrium. 
The folds of the broad ligament were incised and the tumor mass enucleated. During 
this enucleation, there was hardly any bleeding as practical!}^ all of the blood supply 
came from the vessels entering through the pedicle. The pedicle was clamped, severed 
from the tumor mass and ligated with chromic No. 2 catgut. The folds of the broad 
ligament were closed with chromic No. i catgut. There being no bleeding and the 
appendix having been removed at a previous operation, the packs were removed and 
the incision closed in the usual manner by la3'crs. 

Gloss Obseivation of Removed Tumor.— The specimen consists of a mass of tissue 
generally rounded in shape (Fig. i), measuring 9.5 by 7.25 by 6 centimetres. Externally, 
the tumor is markedlj^ nodular, grayish-pink in color and devoid of peritoneum. At 
one point there appears a small pedicle containing three or four small blood-vessels with 
a plexiform arrangement of these vessels at their point of entry and exit in the tumor, 
ere and there small cysts can be noted beneath the surface. Surfaces presented by 
sectioning (Fig. 2) reveal a pinkish-gray color with a whorl-like arrangement of 
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myomatous tissue, the tumor being markklly lobulatecl with cysts varying in size from 
a few millimetres to 0.5 centimetre in diameter occurring throughout. The cysts con- 
tain clear, straw-colored, mucoid material. 

Discussion . — The intraligamentous myomata previously reported all oc- 
curred on the left side. Eden, A. J. Smith, and Langley found only a few 
strands of tissue existing between the tumor mass and the uterus. In Jani- 
cot’s and A. L. Smith’s cases, distinct connection Ijetween the myomatous 
tumor and the uterus could be demonstrated. All of the growths were within 
the folds of the broad ligament and were readily removed. In Langley’s case, 
it was necessary to dissect out the left ureter in order to properly control all 
bleeding. In addition, this case showed a small subperitoneal myoma on the 
posterior uterine wall. In A. J. Smith’s, A. L. Smith’s and Rosenberg’s 
cases, the tumors had caused dissection of the posterior peritoneal covering 
of the uterus into the broad ligaments of the opposite side. 

The gross and microscopic structural similarity of the various tumors is 
marked. They consisted of masses of •m3'omatous and fibrous tissue with 
interspersed multiple cysts, some being microscopic in size, others rather 
large. Retrograde changes were prominent. Janicot alone found epithelium 
lining in the cyst-like cavities, one such cavitj' in the bod)"^ of the tumor being 
so lined. In all cases some connection, even though at times slight, could be 
noted between the uterine body and the tumor. We subscribe to the belief 
that such growths spring from the uterine body and not from the smooth 
muscle fibres normally present in the broad ligament as believed by Eden and 
A. J. Smith. 

Arthur Vidrine, M.D., and Rigney D’Aunoy, M.D. 

of Nezv Orleans, La. 

Prom the Departments of Surgery and Pathology of the Charity Hospital and the 
School of Medieine of Louisiana State University. 
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TUBERCULOSIS OF THE DUODENUM, LIMITED TO 
THE PAPILLA OF VATER* 

Tuberculosis of the duodenum seems to be even more uncommon than 
that of the stomach. In 5,900 autopsies, including 2,360 with evidences of 
tuberculosis elsewhere, Goosman found it but five times, either alone or as 
part of a general intestinal involvement. The reason for this rarity is not 
clear, although it has been thought to be connected with the antiseptic prop- 
erties of the gastric, pancreatic and biliary secretions. The bile, however, 
may perhaps be excluded by the fact that the tuberculous ulcer in the case 
here reported was situated around the opening of the common bile duct — 
apparently a unique observation. It also is interesting to note that the trouble 
has been found where there was little if any acid in the stornach.' Clinically 
only six cases have been reported according to Rdpke,^ four in men and two 
in women, two of these being over fifty years of age. 

The most likely source of infection is thought to be by way of the stom- 
ach, possibly upon the basis of an old duodenal ulcer, although consideration 
must be given to the blood-vessels and the lymphatics, especially those con- 
nected with diseased retroperitoneal glands. In the case here reported a 
tuberculous lymph node was found, but it was the only one and seemed 
obviously secondary to the duodenal ulceration. In nearly all instances the 
duodenal lesion has been secondary to tuberculosis elsewhere, although Hofer 
has reported one that was primary and my own case appears to be of that 
nature. The ulcers nearly always are situated in the proximal portion of 
the duodenum, but they may appear elsewhere. 

There seems to be little that is characteristic about the symptoms, which 
may, indeed, resemble closely those of ordinary ulcer. There is frequently, 
however, a tendency to stenosis, which, in connection with diarrhoea and the 
manifestations of ulcer may, according to Ropke, arouse suspicions of 
tuberculosis ; but an exact diagnosis is difficult if not impossible. In spite of 
its rarity, however, the possibility of tuberculosis should be borne in mind in 
gastroenterostomies for ulcer of the duodenum, especially when the ulcer 
refuses to heal. 

The treatment suggested by Ropke is resection of the affected portion of 
the duodenum when practicable (three cases reported), followed by the use 
of the X-ray and heliotherapy. These latter measures, however, would seem 
to be uncalled for if the operation has been a thorough one, the excision of 
the ulcer alone, together with infected lymph nodes, perhaps being sufficient, 
as in the instance under consideration. 

Case Report. — The patient was a thin, moderately jaundiced woman, fifty -two years 

age, without pain, tenderness or attacks of colic, who had lost about too pounds in 
weight. The jaundice had existed for two years, and was subject to irregular variations 
”1 intensity. There were indefinite stomach s 3 'mptoms, with a tendency to nausea, and 
vomiting an hour or so after meals. Some sixteen months previously a cholecj'stectomj' 
lad been done, but no improvement resulted except relief from a certain amount of pain. 

* Read before the Western Surgical Association, December 5, 1930. 
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The stools were clay-colorcd. No l)lood had been vomited or passed by the bowel. 
Since this operation, she has had frecjiient attacks of persistent diarrlioea. One sister had 
suffered with pulmonary tuberculosis, but there was no history of the trouble in the 
remainder of the family or in herself, and no sIriis of pulmonary or other tuberculous 
foci could be detected. Bleeding time minutes; clotting time 5 minutes; Incmoglobin 
70 per cent. An X-ray examination was negative, including the stomach. 

At an exploratory operation done September 2, 1929, under a diagnosis of obstruct- 
ing stone or tumor, a greatly dilated common duct was found. The liver was swollen 
and congested, with rounded edges, but there was nothing abnormal about the stomach 
or pancreas and no tumor was detected. Exploration of the duct revealed an impassable 
stricture at its orifice, but no stone. The duodenum was then opened with a transverse 
incision and an ulcer exposed surrounding the papilla of Vater. It was about the size 
of a little finger nail, somewhat raised above the surface, almost like a sessile papilloma, 
and was soft and vascular, with the opening of the bile duct in its centre. There were 
no other lesions of the mucosa. Exactly in the angle between the common duct and the 
duodenum, and in intimate relation with the ulcer, was a solitary caseous lymph node 
the size of a small olive, which may have contributed to tbe biliary obstruction. 

The ulcer was excised, together with small terminal portions of the common and 
pancreatic ducts, the openings of which were then stitched to the surrounding mucous 
membrane. After removal of the caseous gland, a choledochoduodenostomy was done in 
order to insure a free outflow of bile if a stricture sbould form. The incisions in the 
duodenum and common duct were then closed, the suture lines covered with omental 
tags, and a temporary drainage tube inserted in the foramen of Winslow, which was 
removed in four or five days. There was no leakage of bile and tbe convalescence was 
uneventful, except for a rather troublesome post-operative diarrhoea lasting for a week 
or so. The jaundice existing at the time of operation soon disappeared and the return 
of health and strength was rapid, the patient reporting, some eleven months later, that 
she had gained enormously in weight and felt perfectly well. The laboratory report 
on the specimens removed was tuberculosis of both lymph node and ulcer. 

Leonard Freeman, M.D. 

Denver, Colo. 

'Ropke: Beitrag zur Klinik der Tuberculose des Zwolffingerdarmes iind der Magen. 

Bruns Beitr. z. Klin. Chin, B. 144, S. 453, 1928 (Literature). 

CORRIGENDA 

In the January numl^er, p. 430, 230! line from top, for the figures “160” 
substitute “60”; p. 431, 15th line from top, for “figure 5” substitute “5%”; 
p. 434, 9th line from bottom, insert word “with” after word “while,” so as 
to read “while with others, etc.” 
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DELAYED AND NON-UNION IN FRACTURES IN THE ADULT* 

By Clay Ray Murray, M.D. 

OF New York, N. Y. 

FROM THE DEPARTMENT OF SOROERY OP COLDMDLA. UNIVERSITY, AND OF THE PRESBYTERIAN HOSPITAD 

IN THE CITY OP NEW YORK 

The results of trauma occupy a unique position among surgical conditions 
in this age of economic urge, since they frequently are directly traceable to 
the patient’s occupation and result in temporary or permanent disability. A 
generation ago this mattered but little to anyone except the individual involved 
— he was essentially responsible for his own medical care — his was the worry 
as to time lost, doctors’ bills, and eventual outcome. 

With the universal enactment of some form of workmen’s compensation 
legislation, these problems with their financial burden have been shifted from 
the individual to the employer and his insurance medium — they have become 
business problems. 

With this shift in responsibility has come the realization of the tre- 
mendous economic loss through injury each year, and with that realization 
has come a demand upon the profession from organized industry for a 
shortening of convalescence or disability time and a diminished percentage of 
permanent disabilities and, by these means, a reduction in treatment costs. 

One of the frequent factors with which we have to deal in meeting these 
demands is delayed union and non-union in fractures. I say frequent, because 
I use the term “delayed union” in the sense of prolonged healing time. It 
will, therefore, include many fractures which heal in what is called the normal 
or average time for the region involved, where that time is an extended period. 

I feel that the problem presented to us by delayed and non-union is 
primarily not one of how to treat these conditions, but rather of how to 
prevent their occurrence and how to reduce the time required for healing 
in those regions where it is expected that normal or average healing time will 
be prolonged. I might point out the fact that to industry and to the patient 
the time taken to secure a given result may be just as important an economic 
factor as is the result obtained. In the satisfied contemplation of end-results 
we are apt to overlook this aspect of the case. It is equally true that, in 
general, our efforts to maintain adequate bony anatomy during a prolonged 
healing time are reflected in functional inactivity of the part as a whole, with 
consequent soft-part disturbances from which it may take the patient con- 
siderable time to recover. Hence the so-called “after-treatment” of fractures. 

We are dealin g essentially with a healing process of dual nature. A wound 

* Read before the New York Surgical Society, April 8, 1931. 
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of bone must heal, and the healing tissue must he fortified hy deposited 
calcium to constitute a rigid fusion of the wound margins. In experimental 
work presented at the Scientific Exhibits of the American Medical Associa- 
tion in 1927, 1928 and 1929,^ I adduced adequate evidence of the fact that all 
fractures heal unless there exists a physical or chemical bar to the growth of 
granulation tissue, and that the healing process is, as with any other wound, 
the result of granulation tissue growth. The physical bar may exist as inter- 
posed tissue or massive death of tissue in the fracture region. The chemical 
bar may be infection or any other chemical agent which destroys fibrin or 
growing cells. 

The terms delayed union and non-union as commonly used refer to delay 
in or failure of the process of calcium deposition in this healing tissue to form 
bone. To logically treat or prevent delayed or non-union we must, therefore, 
understand what happens during this process. 

Although today there exists, to say the least, serious doubt as to the exist- 
ence in the adult human of a specific bone-forming cell — an osteoblast — it is 
commonly assumed that the healing of a fracture occurs through an actual 
growth of bone from the site of fracture. I do not believe this to be true, 
and in a previously published article- I have shown that as much as 60 per 
cent, of the healing tissue which is subsequently calcified may be derived from 
tissues outside the bone in muscle and fascial planes and that any tissue not 
so derived comes from the soft parts of the bone — the so-called endosteum, 
the periosteum and the areolar tissue about the blood-vessels. 

I presented evidence at the same time supporting the view that this living 
tissue was calcified without the activity of any specific cell and that the 
calcium utilized was derived from the demonstrably dead bone ends at the 
fracture site through obvious autolyzation, and not from the blood-stream 
calcium which is the source of the calcium used in the ordinary growth 
structural changes in bone; and that in experimental animals as much as 2.5 
centimetres of bone with its periosteum could be removed and the gap allowed 
to heal in the presence of an artificially supplied calcium source placed therein 
with a resultant solid bony union of the gap. 

In another paper^ I cited the evidence to support the view that bone can 
be formed anywhere in the adult body if four requisite conditions are ful- 
filled. They are: i. Death of tissue; 2, granulation tissue growth; 3, a local 
concentration of calcium to act as a calcium source ; 4, a proper pH of the 
tissue fluids in the specific region involved, which is, in part, dependent upon 
the lymphatic and vascular circulatory status of the part from both a qualita- 
tive and quantitative viewpoint. On the basis of this conception I was able 
to demonstrate in 1930^ the production of experimental myositis ossificans 
with true bone formation without the introduction in the muscle of any bone 
elements whatever. 

Going a step further, utilizing tissue culture as a medium of investigation, 

I have presented evidence to show that the morphological counterpart of new 
bone can be produced in a plasma medium in the total absence of cells by 
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purely biochemical means — artificially creating the factors which I have cited 
as essential for new bone formation — and have produced evidence to support 
the viewpoint that the enzyme phosphatase, which is held by many as respon- 
sible in the mechanism of depositing calcium in the tissues to form bone, is 
liberated by the death of cells rather than as a product of their living 
metabolism.^ 

The amount of callus produced in any given fracture, and the rapidity of 
its production and increasing density, would appear in the light of the above 
data to depend upon the mechanical factors cited, the possible sources for 
granulation tissue growth and its unimpeded progress, the rate of autolyzation 
of dead bone at the fracture site (influenced by tissue fluid pH at that site 
and the density of the bone to be autolyzed) to give available calcium for 
deposition in the granulation tissue, and the proper mechanism of deposition 
involving the question of enz3une activity and the proper pH of tissue fluids 
for that activity. It would then appear to be a purely local process, inde- 
pendent of factors outside the afifected area. 

This agrees with clinical facts. Delayed union and non-union are, if we 
exclude the cases in which actual healing is prevented by the mechanical or 
chemical factors cited, phenomena of certain locations in the body and not of 
individual patients, if reasonably proper treatment methods are used. The 
evidence on this point is overwhelming. The patient with a fracture of the 
intertrochanteric region of the femur — regardless of age, general health, 
specific disease or blood chemistry — heals by bony union so universally that 
it is jocularly said that he heals despite the treatment accorded. In the patient 
with a fracture two inches away — in the so-called intracapsular portion of the 
neck — we look forward at best to a slow formation of scanty callus, and we 
expect a large percentage risk of non-union or even bone absorption. And 
in this group of neck fractures we have no criterion whereby we can say what 
IS going to happen in any given patient. We have carefully observed our 
patients from this standpoint. We have seen a patient of twenty-eight in 
perfect health go on to a non-union, while an octogenarian dying at nine 
weeks from intercurrent disease showed at autopsy a solid bony healing under 
identical treatment methods. A woman of forty-eight under ideal conditions 
bad extensive absorption of the neck at eight weeks, while a coincident case 
in a senile woman of seventy-three, who had a hemiplegia a few days after 
her spica was applied and then developed a pyonephrosis with a daily tempera- 
ture of 103° to 105° for the next six weeks, during which time she was in 
coma and completely involuntary, at eight weeks had evidence of bony healing 
and is today walking about on a perfectly good femoral neck. 

What difference exists between the neck of the femur and the inter- 
trochanteric region ? The neck is surrounded b)'’ the dense fibrous reflection 
of the capsule of the joint. When it is broken it has only its own meagre 
soft parts and this dense fibrous tissue as a source for granulation tissue 
healing. It, therefore, never shows much callus. Its blood supply is minimal 
to begin with. Depending upon the damage inflicted by the original injury, 
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or that subsequently allowed or inflicted by improper treatment, this is cut 
down to a varying degree, and may be qualitatively changed as well. The 
calcium which is demonstrably autolyzed from the obvious dead bone at the 
fracture site cannot be utilized because of tissue pH conditions. There is an 
additional factor — the presence of synovial fluid. Cells cannot grow in a 
fluid medium with any degree of success and so tissue growth is hindered. 
Synovial fluid acts not as a deterrent to hone growth, but to any growth. This 
condition may well be reflected in other regions in the presence of marked 
oedema of the part. 

The intertrochanteric region is buried in large vascular muscle bellies 
which surround the fracture site -on every aspect. They are an adequate 
source for profuse granulation tissue growth and provide tremendous acces- 
sory circulation to make up for the damage done by trauma. The calcium 
autolyzed from the dead bone at the fracture site is readily made use of and 
so we see a large mass of callus, rapidly calcified, as a characteristic of the 
healing process. 

Fractures at the junction of the middle and lower thirds of the tibia are 
characteristically slow in union and frequentlj"^ show non-union. They are in 
that region where the inner aspect of the bone is covered by skin only and 
where the other two faces are covered principally by tendinous structures or 
narrowing muscle bellies at their junction with tendons. The area of muscle 
attachments is higher up. So is the region for rapid healing time. Moreover, 
if one observes the healing process in this region, one will note with marked 
regularity the formation of callus almost altogether on the outer and posterior 
faces of the bones, and to a minimal degree on the bare inner face. I desire 
to call particular attention to the fact that the circulation of the bone itself, 
as represented by the nutrient vessel, is apparently not the important factor. 
It is the accessory circulation available from the soft parts, tuhcthcr it conic 
via the periosteum, or directly from torn soft parts xvithouf periosteal inter- 
vention. Moreover, this circulatory factor plays its part primarily in its effect 
on the biochemistry of tissue fluids rather than on the nutrition of the part. 
This same story holds true in those other regions where we may expect slow 
union and fear non-union — the junction of the middle and lower thirds of the 
humerus, the scaphoid of the carpus, the head of the radius, the junction of 
lower and middle thirds of the forearm and the other typical regions. 

Mechanical and chemical causes excluded, delayed union and non-union 
occur in places, not in people. 

The viewpoint as to the source of the calcium utilized presented here is 
borne out clinically. An osteomalacia will heal fractures normally. There 
is one at our hospital now who, at a time when she had a blood calcium of 
6 and a blood phosphorus of 1.2 and ^vas actually running a negative balance, 
healed a fractured femur in five weeks. 

A fragilitas ossium fractures with ease, but heals normally. So does a 
rachitic, as does a Paget’s. 

Again, there has yet to be shown any definite benefit from the administra- 
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tion of any form of medication or treatment affecting the general body 
chemistry in delayed and non-unions. In my own experience, calcium in 
every conceivable form by mouth and by injection, cod-liver oil, irradiated 
Ergosterol, general light irradiation — none has produced any perceptible 
effect in preventing or curing delayed or non-union. 

What, then, are we to do to prevent delayed union and non-union? I 
shall list below the objects of our concern. 

1. Early and accurate replacement of displaced fragments, with assurance 
at the time of reduction that no interposition of tissue exists. 

2. The restoration to normal of lymph and vascular circulation as rapidly 
as possible through elevation of the part and early physiotherapy, and the use 
of functional muscular activity. 

This means bed treatment in the early stage of lower extremity fractures 
and in many upper extremity fractures. It means the more extensive use of 
traction-suspension as a method of treatment, particularly of skeletal trac- 
tion ,with early active function in traction. It means the application of 
ph)rsiotherapy in the form of heat and light stroking massage starting as 
nearly coincident with the reduction as possible. It means the augmenting 
of, and substituting for, normal muscle activity by the use of electrical muscle 
stimulation to produce a spasmless contraction of a rhythmical type. This 
can be secured by the use of a sinusoidal current, by a Bristow coil or by a 
Smart coil in that order of efficiency. 

3. The meticulous care of compounding wounds. Gentleness and con- 
servation of sound tissue are not incompatible with thorough and efficient 
debridement. For the wound treatment I prefer to use a Carrel technic, but 
employ an inert solution such as saline, since I am convinced that Dakin’s as 
commonly employed actually removes calcium from the fracture site. I am 
also quite sure that it pays to be conservative on the score of considering a 
debrided wound safe to sew up tightly. 

Where facilities for operative work on bone are of high standard as 
regards equipment, technic and personnel, I feel that in open fractures rigid 
fixation of the fragments by plate or screw at the time of the debridement, 
with the wound left wide open, is justified by a saving in time through 
minimizing the chances for delayed or non-union by eliminating the foothold 
for infection engendered by constant movement of the fragments. 

Such a procedure is never justified unless the facilities for carrying it out 
are as specified. 

4- Where the facilities for operative work on bone are of the highest 
standard as regards equipment, technic and personnel, I believe that open 
operative reduction is indicated for all fractures with displacement in those 
regions where prolonged healing time is characteristic, provided there are no 
contraindications to operation in the particular case involved. I believe that 
such operative reduction should embody a dual procedure, aimed at the threat 
of delayed or non-union and malposition as well — following reduction osteo- 
periosteal grafts or chip should be placed and the fragments fixed rigidly 
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enough, if possible, so that early active function of the part can be started. 
The operative approach in proper hands provides the accessory source for 
granulation tissue and circulatory aid which is so essential to sound healing. 

How are we to treat non-union? By creating the essential factors for 
new bone formation at the site of fracture — death of tissue, adequate granula- 
tion tissue — a local source of calcium and an adequate circulatory status for 
the part — not for the bone alone. 

A bone graft, I have every reason to believe, does not grow, but acts as a 
calcium source for the calcification of the healing granulation tissue, and as 
one of the sources for the enzymes concerned in the calcium deposition. The 
removal of fibrous tissue and of sclerotic bone aids circulatory augmentation 
and granulation tissue growth and invasion. The graft is not efficient enough 
fixation to allow of early active function, particularly since osteoperiosteal or 
chip grafts should be the most eft'ective type, and are so clinically and experi- 
mentally. I believe that, if possible, there should be added to the graft the 
rigid fixation obtainable from plate or screw, where it is feasible, followed by 
early active function. The post-operative treatment of the case should follow 
the lines laid down for the prevention of delayed and non-union in fresh 
fractures. 

In this connection, and bearing out with gratifying success up to the 
present the conception of the factors involved in bone healing which have been 
put forward in this paper, I have presented before this Society two of a re- 
cent series of six cases in the characteristic tibial site of delayed or non-union 
— varying in time from seven weeks to nine months, four of them accom- 
panied by low-grade chronic osteomyelitis due to compounding. Bony union 
has been secured in all cases within five to nine weeks by the following pro- 
cedure: — the site of fracture has been widely exposed and the scar tissue from 
the soft parts removed. A saucerization of the bone in the fracture region 
back to the posterior cortex has been done. The extent of this has been 
gauged by the process present. The whole width and most of the depth of 
the tibia have been removed in each instance, and the extent of sclerotic or 
infected bone has gauged the length of the removed area. It has varied from 
4 to about 7 inches. In some the wound has then simply been packed open 
with vaseline gauze, a plaster casing applied, and the part left undisturbed for 
three to four weeks. At the end of that time the packing has been removed 
and a new jacket applied. The cases so treated showed bony union, but with 
a greater or lesser saucer-like depression in the front of the tibia, depending 
upon the amount of bone removed. In other words, they healed by bone, but 
were deficient in amount. What we had done was simply to kill tissue, to 
kill some bone by our trauma, thereby supplying a calcium source, and to pro- 
vide adequate granulation tissue access to the site and adequate circulation by 
our removal of scar tissue and sclerotic bone and by packing the wound open. 
Incidentally where infected bone was present, the element of infection had 
been removed. Qualitatively we had secured our result, but we had actually 
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removed a tremendous area of bone instead of placing additional bone 
as grafts. 

In others of the series we therefore did what was demonstrated in the 
cases presented — filled the gap in the tibia created by the saucerization with 
an artificial calcium source — a combination of powdered calcium triple phos- 
phate and calcium carbonate well mixed with the blood allowed to fill up the 
cavity. In these cases we not only secured bony union, but filled the tibial 
defect with bone, at times even above the normal tibial surface level. In one 
case we introduced with the calcium a phosphatase derived from rat femora 
by water extraction under chloroform. It showed solid union in five weeks, 
with X-ray evidence of new bone in the cavity. I do not recommend the 
clinical use of these procedures on the basis of so few results. I am merely 
citing these cases in brief ; a further report on a larger series is contemplated 
which will embody a discussion of details, arid from which we may be able 
to draw definite conclusions. I must emphasize the fact that by removing a 
large area of bone in this wa)^ adequate access of granulation tissue and 
accessory circulation is allowed to the fracture site, and that the artificial 
calcium source in powdered form is readily permeable by the growing tissue. 
It is, however, unquestionably not utilized in the form in which it is placed in 
the cavity, hut it apparently adequately functions as a source. 
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FRACTURES WITH SPECIAL REFERENCE TO THE 
HIP, ANKLE AND ELBOW=^ 

By Melvin S. Henderson, M.D. 

OF Rochester, Minnesota 

FnO.M THE SECTION ON OnTIIOPEDIC SUnOEIlV OF THE JIAYO CLINIC 

Fractures in America are today receiving better treatment than ever 
before. There is now an ample number of beds in hospitals for the sick 
and injured. The World War emphasized the fact that fractures taken 
care of in mass receive better care, and this has led to the institution and 
l^roper maintenance of fracture wards in most of the larger metropolitan 
hospitals. The American College of Surgeons and the American Medical 



Association, through their Fracture Committees, ai'e bringing to the atten- 
tion of the hospitals the necessity of good apparatus, siilints and braces for 
the treatment of fractures. The overhead bed frame, often called the 
Balkan frame, is standard equipment in most hospitals. 

In the Mayo Clinic we have developed a type of frame which serves 
our purpose best (Fig. i). It is a frame of gas pipe with casters. It rests 
on the floor, which renders it more stable because the weight of the frame, 
weights, and so forth, is not carried by the bedstead. With casters on the 
uprights, frame and bed may be rolled about on the floor. The gas-pipe 
* Presented before the Oklahoma City Clinical Society, November, 1930. 
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uprights are angled inward at the top so that the ends of the frame do not 
project beyond the bed, an important factor when the bedroom is small. On 
such a frame any kind of suspension and traction can be arranged. The 
elevator for raising the bed frame is a worm gear apparatus and although 
it elevates the patient slowly, it locks securely in any position. Overhead 
beams are oak instead of metal, for safety when bedside rontgenologic appara- 
tus is used. For fractures of the lower extremity a good supply of Thomas 



Fig. 2 . — Abduction spHnt with traction post. 


extension splints, of different lengths and with rings of different sizes, is 
necessary so that they may be readily available for emergency use. We 
have found very useful in the treatment of fractures of the shoulder and 
of many fractures of the shaft of the humerus, a modification of the airplane 
splint which has on it, at the bottom of the arm-piece, an extension post 
for traction (Fig. 2). Stock splints of this type, as made by various 
commercial houses, have so many adjustments that the splints are cumber- 
some. 

Delay in the institution of treatment I consider the chief cause of poor 
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end-results, but a nearly equal cause, I believe to be careless treatment by 
recognized and standard methods. However, if a fracture is compound, often 
treatment must necessarily be delayed, and the procedure of choice cannot 
always be used. CEdema, swelling, extensive haematoma, laceration of skin, 
injury to the nerves and poor general condition of the patient due to injuries 
sustained in the same accident which caused the fracture, all raise problems 
that are difficult to solve. After the fracture is reduced, the maintenance 
of reduction is not always easy, and traction’ in some form is often neces- 
sary. The type of treatment selected may be influenced b}'^ the social status 
or health of the patient, the equipment at hand, the mechanical ingenuity 
of the surgeon, and last but not least, the surgeon's willingness to accept the 
full responsibility of maintaining the fracture in its reduced condition. 
Patience and skill are necessary. I place patience first because no matter 
how skillful the surgeon may be in obtaining reduction it may go for naught 
if the fragments are permitted to become disengaged through faulty main- 
tenance of position. 

The advent of aseptic surgery and Rontgen-rays made possible a real 
departure from the standards established by centuries of practice in the 
treatment of fractures. Consequently, two methods have developed : reduc- 
tion by open operation and reduction by the closed method. The popularity 
of each of the methods has risen and fallen in recent years, but the tendency 
now seems to be more toward the open method. An open operation to 
reduce a simple fracture which, however, may not be simple so far as reduc- 
tion is concerned, is attended with little risk to the patient. I believe the 
open method will be used with increasing frequency in simple fractures, 
because due to the increase of industrial pursuits, and rapid transportation, 
with their hazards, fractures are far from simple in the literal use of that 
word. 

The conservative or “closed” method of treatment entails the use of 
apparatus, simple in mechanical principle. However, it has been m)' experi- 
ence when visiting large fracture wards that are not only well manned but 
have every mechanical facility, too often to see apparatus that is perfect in 
design and conception doing anything but what it should be doing, because 
of some trivial interference. This, occurring even under the best of condi- 
tions, makes one realize the difficulties in using apparatus that is intended 
to be both corrective and retentive. Unless the surgeon is willing to give 
sufficient personal supervision to the exacting details incident to the canying 
out of the closed method, it may be that, for him at least, better results by 
open reduction of the fractures will be obtained. Usually the aj^paratus 
has first to reduce the fragments and then to hold them in position. Aftei 
open operation and reduction the apparatus merely retains a i^osition obtained. 

About twenty years ago, a committee appointed by the British Medical 
Association® spent a great deal of time tracing a number of patients 
who had had fractures, endeavoring to ascertain whether the best results 
were obtained by the closed method or by the open method. It is evident, 
in reviewing their report and reading between the lines, that although the 
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committee was convinced that l)etter results had been obtained by the open 
method, Ijecause of the danger of broadcasting' to the profession in general, 
and thus encouraging the use of a method that in untrained and unskilled 
hands is potentially dangerous, they did not stress the facts really obtained. 
A few years later, the American Surgical Association made a similar review, 
but the results, as they found them, were so disappointing that they failed 
to publish the outcome of their inquiry; the report lies buried in the little- 
read transactions of the society. 

In our practice in the Mayo Clinic, we hold no preference either for 
the closed or for the open method, but adapt the method to the fracture 
under consideration. If the operative open method is to be used, it should 
be carried out at once and not after reduction has been attempted by vigorous 
manipulations. We have long abandoned the view that the operative method 
should be used only after conservative efforts have failed. On the other 
hand, we are also far from the point of advising operative interference for 
all fractures. Since the institution of a hospital service ready to take care 
of fractures at any time, day or night, our fracture service has steadily grown 
to a considerable size for an agricultural community. 

Skeletal traction is once more coming more into prominence. The work 
of Boehler, with his placing of small wire-like pins under local anassthesia, 
and the method of Kirschner, with his special apparatus for introducing fine 
wires, have made possible more free use of the method. Orr for many years 
has treated fractures by the same principle. Steinman pins are large and 
tend to produce irritation at the point of contact with soft tissue. There can 
be no doubt that skeletal traction, properly applied, is superior to any other 
form of traction employed. It may be used to advantage in certain frac- 
tures of the os calcis and of the lower end of the tibia, involving the joint, 
and in fractures of the lower end of the humerus, when there is much com- 
minution and involvement of articular surfaces. However, skeletal traction 
in unskilled hands may lead to serious infection. 

In a paper of this nature it is impossible to review the many different 
types of fractures that could be considered profitably. Therefore I have 
selected fractures of the hip, the ankle and the elbow for consideration, 
because they are in situations where poor results are likely to lead to serious 
disability. 

FRACTURES OF THE HIP 

Fractures of the neck of the femur, and I am speaking of the intra- 
capsular and not of the trochanteric type, usually occur in elderly persons 
and indirectly cause the death of many patients. Whitman, who for 
many years has advocated his abduction method, has gradually convinced 
the profession of its merits, so that it is now more or less accepted as the 
standard treatment. Attempts have been made in the last few years, par- 
ticularly by the American Orthopaedic Association, to find out what the 
results are following treatment of recent intracapsular fractures of the 
neck of the femur. It is not an easy task, for manj' confuse the tro- 
chanteric fractures with those under consideration. The mortality rate 
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among j^atients with intracapsular fracture of the neck of the femur is 
high, regardless of what line of treatment is carried out. The group that I 
am reporting herewith is an unselected group of patients with intracapsular 
fracture of the hip, taken as they came in, regardless of age, condition, and 
so forth. If one were to select the cases of patients who were young enough 
and well enough to permit satisfactory treatment, the mortality rate would 
be much lower. The number of patients aged less than sixty years in this 
unselected group is fifteen with a mortality rate of 13.3 per cent.; the number 
of patients aged more than sixty years is twenty-seven with a mortality rate 
of 14.8 per cent, (tabulation). The mortality rate for the combined age 
group was 14.2 per cent. Any death which occurred during the period of 
treatment has been included, regardless of whether or not the patient was in 
hospital. One patient died of appendiceal abscess three months after the 


FRACTURES OF THE NECK OF THE FEMUR 



Fifteen patients less than 6o years. 
Males 7; females 8 

Twenty-seven patients more than 6o year.s. 
Alales p; females i8 

Treatment 



Abduction 



(Whitman) . . . 

10 

14 

Traction 

r 

5 

Spica cast 

2 

7 

Open reduction . 

2 

I 

Results 


13 (54-1 per cent.) 

Bony union .... 

10 (76.9 per cent.) 

No union 

I 

7 

Not known .... 

2 

3 

Died 

2 (13-3 per cent.) 

One died of pneumonia after six- 
teen days and one of appendiceal 
abscess after three months 

4 (14.8 per cent.) 

One died of shock after three days, 
one of pneumonia after three weeks, 
one of pulmonary embolism after 
thirty-two days, and one of uraemia 
after six weeks 


accident ; he had been sent to his home in the country for convalescence but 
failed to reenter the hospital before rupture of the appendix. One patient 
died of pulmonary embolism thirty-two days after the accident; one of shock 
in three days ; one of uremia in six weeks ; one of pneumonia in sixteen days, 
and one of pneumonia in three weeks. Excluding from consideration the 
patients who died under treatment, and basing our percentage of good results 
on those who survived and those concerning whom results are known, it was 
found that bony union was obtained in 90 per cent, of the patients aged less 
than sixty years and in 65 per cent, of those aged more than sixty years. On 
the other hand, if the patients are not divided into age groups and the patients 
who died are counted as failures, excluding only those concerning whom the 
result was unknown, the number would be thirty-seven, twenty-three (62.1 
per cent.) of whom obtained bony union. If the patients who died and 
those who were not traced are excluded, the number would be thirty-one, 
and the percentage of bony union for the entire group would be 74-i- 
seems fairest, however, to include the dead as failures and leave out only 
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those concerning whom the end result is not known. Therefore, in this series 
bony union was obtained in 76.9 per cent, of patients aged less than sixty 
years and in 54.1 per cent, of patients aged more than sixty years. This 
percentage, I believe, is representative of the average results in any given 
group of cases in which treatment was carried out under conditions of good 
hospital equipment, and so forth. Campbell, with a large experience, has 
reported a high percentage of successes following the Whitman method. 
There may be isolated instances in which careful selection of cases, and so 
forth, may raise the percentage of successful results, but I believe that any 
real improvement in results will have to be obtained by some other method 
than those in use now. 

Smith-Petersen is advocating that most patients with fracture of the hip 
be operated on. He inserts a metal, flanged nail and his results thus far 
have been most encouraging, but I think we should await further evidence 
from him before carrying out more or less routinely any such treatment. 
However, there is no reason why the elderly patient should not have the 
advantages of modern surgery, for it is astonishing how well the aged tolerate 
proper surgery. Perhaps we have been too conservative. 

When a fracture of the neck of the femur is firmly impacted, union may 
occur without any treatment, and I have no doubt that many patients with 
injuries to the hip have undiscovered impacted fractures of the hip which 
heal promptly. Too often, however, the opposite is true; no diagnosis is 
made and the result from lack of treatment is non-union. Several years 
ago, in reviewing the cases of ununited fractures of the hip observed at the 
clinic, I found that of a large series not one patient had had anything 
approaching proper treatment. Nevertheless, we must acknowledge that 
in spite of the best of treatment, non-union may result. If the physician 
who is called on to treat a patient feels that he cannot properly carry out 
the necessary treatment 'rigidly, he should refer the patient to someone who 
can. Treatment according to the method of Whitman demands fixation in 
a cast for twelve or fourteen weeks, with the leg in abduction and the 
foot inverted, and although much can be done by good nursing to alleviate 
the discomfort of the patient, the treatment is far from a comfortable 
experience. Fall in blood-pressure occurs and there is danger of pulmonary 
embolism. We frequently whip up the circulation with thyroid extract and 
with a system of exercises for the arms as suggested by Walters. A 
troublesome com^alescent problem is the stiffness of the knee; so the shorter 
the period of fixation of the knee the better. Far too often, the history 
given is that the abduction treatment was started but that the cast either 
broke, or that, at the insistence of the patient or his relatives, it was removed 
at the end of a month or six weeks. The cast should not be removed in less 
than three months, and no weight-bearing should be permitted in less than 
six months, and only then when the rontgenogram gives evidence of union. 
Protection may be necessary for twelve to eighteeii months. 

The following reports of cases will bring out some of the points that I 
wish to emphasize: 
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Case I. — Fracture of the necks of both femurs, zvith excellent result. A woman, 
aged sixty-eight years, fell on the pavement in July, 1928, and fractured her left hip. 
Under anaesthesia the deformity was reduced, normal length ,was obtained, the leg 
was held out in forced abduction, the foot was rotated inwardl}', so as to bring 
the trochanter up to a more anterior position, and a spica cast was applied which 
extended from the thorax to the toes on the affected side and to the knee on the other. 
A rontgenogram, taken four months later, gave evidence of good bony union of the 
neck of the femur on the left. The patient was then allowed to be up on crutches, 
with a high-soled shoe on the right foot to prevent weight-bearing on the left. While 
she was walking along the corridor, using crutches, with a nurse by her side, she 
slipped and fell, over against the wall, but was caught before she fell to the floor. 
Pain in the right hip followed, and a rontgenogram gave evidence of a crushing 
fracture of the portion of the neck of the femur just beneath the head with 
no marked displacement. The patient was put to bed and the position was main- 
tained in a Thomas splint on the right leg for three or four weeks and then movement 



Fig. 3 — Fracture through neck of left femur firmly Fig. 4. — Fracture of neck of femur with 
united Compression fracture of suhcapital portion of neck firm bony union in three months, 
of right femur. Excellent function in both hips. 


was begun. She gained rapidly, all pain disappeared and weight-bearing was permitted 
on the leg within two months from the time of fracture; crutches were used, but no 
elevation. The patient has made full recovery and daily attends to her business as 
proprietor of a store ; she is on her feet a great deal with no discomfort. She walks 
without limp or pain (Fig. 3). 

Crushing fracture of the sound hip, when the patient was| allowed to be up, has 
happened in several cases and maj' be an argument against prolonged use of the double 
spica. Prolonged fixation may cause sufficient osteoporosis to weaken the bone for 
weight-bearing. 

Case II. — Fracture of the neck of the femur zvith rapid union in a case of pernicious 
ancemia and a cardiorenal syndrome. A woman, aged fifty-five years, sustained a 
fracture of the neck of the left femur in February, 1916. She was treated according to 
the method of Whitman, as described, with an excellent result. Fig. 4 shows firm bon_v 
union after three months, the most rapid union I have ever seen following a fracture 
of the hip. This quick healing occurred in spite of the fact that the patient was 
suffering from pernicious anaemia, hypertension, and chronic nephritis. The patient 
lived for two years following the fracture with excellent function of the hip. She 
succumbed to anaemia. 
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One occasionally sees, in a case of chronic nephritis, rapid healing of fractures, 
just why I do not know, but there seems reason to believe that there is more diffusible 
calcium available in the blood of a patient with nephritis than of a person with 
normally acting kidneys.^® 

Case III. — Fracture of the neck of the femur, ‘with fitm bony union but with 
subsequent arthritis. A woman, aged fifty years, was treated for fracture of the 
neck of the femur. Firm, bony union occurred, but two years afterward she presented 
atrophy and roughening of the head of the femur, leading to restriction of motion 

(Fig- S)- 

I do not know how the results in this case could have been prevented. Nourish- 
ment of the head of the feniur^ is obtained through several channels. Santos believes 
that the ligamentum teres is more often concerned with the nourishment of the head 
than we had thought. It is a fact that impairment of nourishment of the head of 
the femur may result from fracture of the neck and still be no great obstacle to 
bony union. Santos believes! that he is able, by radiographic studies, to tell, in cases 
of non-union, whether or not the head is viable. 



Fig s.— Firm bony union follouing fracture of Fig 6 — Fum bony union seven months 

neck of femur but disability resulting on account of after reduction uith the head in valgus 
changes in head of femur. position 


Case IV. — Fractiae of the neck of the femur; reduction accomplished with valgus 
position of the head. A woman, aged sixty-four years, sustained an intracapsular frac- 
ture of the right hip. It was reduced by the Whitman method, and it was possible, 
as is often the case in thin, elderly women, to overstretch the leg and produce enough 
lengthening so that the head should be slipped onto the neck in a valgus position. 
I believe that the valgus position of the head, when it is possible to obtain it, is favorable 
to the development of rapid and firm bony union. Fig. 6 represents the firm bony union 
seven months after reduction. 

Case V. — Open opewtion for recent fracture of the neck of the femur and use of 
beef-bone peg. A woman, aged fifty-five years, came to the clinic with a fracture of 
the neck of the femur of two days’ duration. I attempted to reduce it by the Whitman 
abduction method, but there was a tendency for the lower fragment to slip up a 
little and the feeling of bony solidity one has when the fragments are thoroughly 
locked was not present. Accordingly the joint was opened and a badly comminuted 
fracture was found. So much of the articular surface w’as comminuted, and the 
capsule w-as so turned in between the fractured surfaces, that there was not more 
than a centimetre of bony contact between the head and the neck. I dissected out the 
tissue from between the fragments and placed a beef-bone peg through the trochanter 
and neck into the head, and held the leg in abduction in a plaster-of-Paris case. 
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Figure 7 represents the excellent result two and a half years after the operation; the 
beef-bone peg is still in position and shows very little evidence of absorption. 

NON-UNION OF THE NECK OF THE FEMUR 
Because of its relative frequency I shall consider briefly those patients 
whose hips fail to unite and who have definite non-union. They are dis- 
abled because of lack of skeletal support; weight-bearing is carried on by 
ligamentous and muscular support. Pain is variable, but may be the most 
distressing symptom. The problem presented to the surgeon is to furnish 
skeletal support with maximal motion. Following the primary wave of 
enthusiasm for the bone-grafting treatment of ununited fracture of the neck 
of the femur, there was a swing of the pendulum toward the so-called recon- 
struction operations. This was natural, because an operation for non- 
union of the hip, wherein a bone graft is used, is difficult and tedious, and 



— decent fracture reduced and held Fic. 8. — Condition eight years after open 

by beef-bone neg. Rontgenograni two and a half operation and insertion of fibula as a graft for 
years later. Persistence of the beef-bone peg may non-union of two years’ duration. Persistence of 
be noted. bone graft may be noted. Excellent function. 

calls for all the skill the surgeon possesses. The risk incident to the operation, 
and the long confinement afterward, are factors that cannot be disregarded. 
If the operation is a failure the patient has made a big sacrifice, and such 
a result is a keen disappointment to him and to his surgeon. Series of cases 
have been recorded in which 75 per cent, or more good results have followed 
the use of a bone graft for non-union of the neck of the femur; therefore it is 
established that in properly selected cases good results may be obtained.'* 
Albee recently reported a series with over 90 per cent, successes. 

The patient should be preferably under fifty-five years of age, in good 
health, and of the vigorous type. A meticulous operative technic must be 
developed, and good access to the fractured surfaces must be obtained, so 
that freshening and fitting of them may be carefully carried out, aided by 
visual inspection. A good-sized graft should then be taken, either a full 
segment of the fibula or a piece from the tibia, and this should be put in 
the channel prepared for it, through the trochanter, through the remnant of 
the neck, and up into the head. If the graft is taken from the upper end of 
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the tibia, curettefuls of the spongy bone near the epiphyseal line should be 
removed and packed as a sort of cement around the graft to fill in any 
gap that might exist between the freshened head and the freshened neck. 
Bone taken from near the epiphyseal line is rich in bone-forming properties. 

If the patient is too old and is not thought fit for such a radical pro- 
cedure as grafting of bone, or if too much atrophy of the head and neck is 
present, the reconstruction operation of Whitman gives good functional 



Fig. 9. — Skeletal traction for comminuted fracture of lower end of tibia. Side rods 
with crutched ends to force down the pin through the os calcis (Gillette). 

results. Also, when the hip-joint has been opened, difficulties may be en- 
countered which will prevent satisfactory freshening and fitting of the head 
to the neck of the femur. These difficulties may be impossible to surmount 
within a time commensurate with safety. In these cases I believe that 
the Whitman reconstruction operation should be carried out. Viabilit}' of the 
head often has been mentioned as being of extreme importance. It is 
difficult to tell when the head of the femur is dead for even when it is living 
it may be impossible to demonstrate bleeding by fresliening it. Not inf re- 
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quently I have been agreeably surprised to find that the head of a femur, 
which I had thought was dead and of little use, would function properly 
after a bone-grafting operation had been performed and to find that the 
head did not show late changes on resumption of weight-bearing. This is 
illustrated by the case of a man, aged fifty-eight years, who suffered from 
non-union at the hip for two years. The fibula was used as a graft, and 
Fig. 8 shows the condition eight years after operation and demonstrates 
persistence of the bone graft over a period of eight years. The patient 
has full function of the hip, with no limp. This case furnishes some clinical 
evidence to refute the statement that bone grafts are absorbed and do not 
persist and live in their original form. 

FRACTUKES OF THE ANKLE-JOINT 

Fractures of the ankle-joint may be particular!)’^ difficult to treat and 
may lead to great disability. This is illustrated by the case of a young man 



Fig. 10. — Fracture of ankle with posterior Fic. ii. — Ankle shown in Fig. lo, four 
displacement of astragalus. The posterior frag- months after reduction. The beef-bone screw 
ment is so large that the convex surface of the may be noted, 
astragalus finds inadequate resting place in the 
remaining concave arch in the tibia. 

who had a compound, comminuted fracture of the lower end of the tibia. 
Although the joint itself was not opened there was much excoriation of 
skin, with considerable subcutaneous haemorrhage and oedema. A pin was 
placed through the os calcis and the apparatus described by Gillette was 
used (Fig. 9). Rods, crutched on the ends to fit over the pin, the opposite 
end fitting into cannulas with set screws, were fitted into the case. Force was 
exerted by screwing up the set screws, thus forcing the pin, and hence the 
foot, downward. For such procedures the case must include the foot and 
leg and must extend well up onto the thigh, with the knee flexed. A good 
deal of padding must be placed on the flexor surface of the thigh so that 
pressure will not cause necrosis. This patient was very comfortable, good 
line was maintained, and although the comminution produced some broaden- 
ing of the ankle the final result was excellent. 
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Pott’s fracture; with tearing of the interal lateral ligament or chipping 
oflf of a portion of the internal malleolus, and fracture of the fibula 5 or 8 
centimetres above the malleolus is familiar to all. There is no posterior 
displacement of the foot, and the malposition is merely one of valgus. Good 
results are readily obtained if the deformity is corrected, and the extremity 
is put up in a plaster-of-Paris case extending from the knee to the toe, 
with the foot in slight inversion so as to push the astragalus back into its 
normal position and if the — ; — -j 

concave upper surface of ^ ' • 

the astragalus as shown in jpg 
an antero-posterior rontgeno- 
gram is made to fit into the 
slightly convex surface of 
the tibia. 

Fracture in the same re- 
gion, with posterior displace- 
ment of the foot, known as 
Cotton’s fracture, is more 
formidable. There is frac- 
ture of the internal malleolus, 
or tearing of the internal 
lateral ligament, and fracture 
of the fibula. However, in ad- 
dition there is a longitudinal, 
oftentimes spiral, fracture 
which extends upward for 
several centimetres, through 
the articular surface of the ^ 

tibia into the shaft, with • -• 

posterior and upward dis- 
placement of the posterior / ' 

fragment of the tibia. This f 

.»'<X • 

permits the astragalus, and 
thus the whole foot, to slip 
backward. Reduction and 
maintenance of correction of 
this type of fracture is com- 
paratively easy, if the posterior fragment of the tibia is small. The 
rontgenogram made from the lateral aspect should demonstrate that the 
normally convex surface of the astragalus has a sufficient resting place in 
the concave surface of the tibia to prevent it from slipping backward after 
reduction. If. however, the line of fracture is sufficiently far forward so 
tliat this resting place cannot be secured, then it is exceedingly difficult to 
hold the foot forward in the proper position because the upward pull of 
the muscles on the foot will pull the astragalus against the articular surface 
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Fig. 12. — Same ankle as shown in Fips. lo and ii four 
years later. Note entire absorption of beef-bone screw. 
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of the tibia and displace the tibial fragment again posteriorly. Division of 
the tendo achillis may help, but if that fails it is necessary to perform an 
open operation and by some means to fix the posterior fragment of the 
tibia to the' anterior fragment of the tibia, thus restoring the arch for the 
reception of the astragalus. 

This is illustrated by the case of a woman who sustained this type of 
fracture. Fig. lo shows the foot as it was held in the cast after closed 
reduction, but the deformity is not reduced. Fig. ii shows the posterior 
fragment of the tibia restored to its normal position and held in place by a 
beef-bone screw, and the astragalus staying in position. The patient obtained 
an excellent result (Fig. 12). 

When weight-bearing is permitted • following a fracture of the ankle, 
precautions must be taken to see that the foot is not allowed to assume a 
valgus position. By -raising the inner side of the sole and heel the foot 
can be held in slight varus. This is especially necessary if patients are heavy. 



FRACTURES OF THE ELBOW 

Fractures of the elbow, common in childhood, are in reality usually 
fractures of the lower end of the humerus. That is, they constitute either 
an epiphyseal separation, or a fracture just above the epiphysis, with posterior 
displacement of the lower fragment and anterior displacement of the upper 
fragment. If they are left unreduced, marked limitation of motion results; 
there is inability to flex the elbow to a useful angle and also lack of exten- 
sion. Fractures of the head of the radius may result in marked limitation 
of pronation and supination. It is surprising how much comminution of the 
radial head may be present and yet show but little in the rdntgenograms. 
Therefore, if there is any reason to believe that a fracture of the head of 
the radius is badly comminuted, early excision of the head is indicated. 
Early excision results in excellent function, whereas late excision is often 
disappointing. A disabling fracture, more common in adults, that involves 
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Fig. is.— S ame elbow as shown in Fig. 14 after reduction held by beef-bone screw. 

time to bring on ischfcmia. Severe pain, particularly if it is associated with 
swelling and discoloration, should receive prompt attention. Any constrict- 
ing dressing should be promptly loosened, and position should be disregarded 



Fig. 16. Seven months after reduction full function of elbow. Same elbow as shown in 

Figs. 14 and 15, 

if necessary to restore circulation. Ischfemic paralysis, however, may occur 
w ithout any constricting band or bandage having been applied ; hasmorrhage 
within the muscular compartments may be the cause. If such is the case, 
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MALUNION OF FRACTURES OF THE FEMUR * 

By Russel, H. Patterson, M.D. 

OP New York, N. Y. 

ScuDDER^ states a good recovery after a fracture of the femur should 
show: (l) Correct alignment; (2) full length; and (3) functional use of 
all joints. 

The Committee of the American Surgical Association- puts the requisites 
for satisfactory results as follows: (i) Firm bony union; (2) the long 
axis of the lower fragment is either directly continuous with that of the 
upper fragment, or is on nearly parallel lines, thus preventing angular 
deformity; (3) the anterior surface of the lower fragment maintains nearly 
its normal relation to the plane of the upper fragment, thus preventing undue 
deviation of the foot from its normal position; (4) the length of the limb 
is exactly equal to its fellow, or the amount of shortening falls within the 
limits found to exist in 90 per cent, of healthy limbs : namely, from one- 
eighth to one inch; (5) lameness, if present, is not due to more than one 
inch shortening; (6) the conditions attending the treatment prevent other 
results from those obtained. 

Variations from these standards may be grouped as follows: (i) Non- 
union; (2) bowing or angulation in any direction; (3) shortening; (4) 
rotation; (5) instability of joints; (6) displacement of fragments; and (7) 
stiffness of joints. 

Definition of Malunion — With the exception of non-union, any one of 
these groups of defects may be present to a slight degree and still a good 
functioning limb obtained. If, however, in a given case, union of the frag- 
ments takes place in such a manner as to seriously interfere with function, 
then we may call this a case of malunion. 

Jones^ states that malunion is more common in the femur than in any 
other bone in the body. He also states that malunion can always be pre- 
vented. To his latter statement we must take exception. Nearly all cases 
are preventable, but some are not. 

For a study of malunion I have been able to assemble thirty-two cases 
(Table I) seen by my colleagues and myself in Bellevue Hospital, of New 
York, and the Hospital for Ruptured and Crippled. Most of these cases 
were admitted already with malunion, some of them developed under our 
care. (See Table I.) 

Causes of Malunion . — The causes of malunion of the femur may be 
grouped as follows : 

I. Errors in the initial treatment, or in reduction of the fracture. Case 

* Read before the Section of Surgery of the New York Academy of Medicine, 
May 2, 1930. 
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II (Table I) illustrates this group. There was interposed soft parts (muscle) 
which the surgeon failed to recognize for a period of eight weeks, open 
operation was then done, the fragments slipped in the plaster case, and over- 
lapping, angulation and one and one-half inches shortening was the final 
result. In another case (Case XII, Table I), the extremity was immobilized 
in wooden splints, no attempt being made to reduce the fracture (incon- 
ceivable these modern days). Overriding and three inches shortening was 
the final result. 

2. Delay in initiating treatment. This may be the fault of the surgeon 
or the patient, or to some associated disease or injury. Case XVIII (Table 
I) developed a psychosis and delayed proper treatment thirty days. Coxa 
vara and three inches shortening was the final result. Another case (Case 
XXX, Table I) was in shock one week and had a severe fracture of the 
skull which prevented an aiuesthesia and proper reduction. Bowing and 
overriding three inches was the final result. Cases of alcoholism and marked 
physical weakness belong to this group. 

3. Failure to maintain proper position of the fragments till union is 
solid. This may be the fault of the surgeon or the patient or to some asso- 
ciated serious disease or injury. This is by far the largest of these groups 
and is nearly always the fault of the surgeon. As one reads over the history 
of these cases of malunion one gets the impression that the surgeon who 
treated the original injury was monkeying around with the case, shifting 
from one form of treatment to the other, unaware of the power of the 
great thigh muscles, ignorant of the time it takes callus to solidify, unskilled 
in the application and use of skeletal traction, forgetful of the fact that the 
thigh supports the weight of the body in locomotion, unaware that soft callus 
will bow when not protected by splints. 

Cases illustrating these facts are too numerous to mention. Inspection 
of Table I is conclusive; “slipped in plaster,” “tongs slipped,” “suspension 
four days and then plaster five weeks,” “traction removed too soon,” “bowing 
after traction,” “bowing after loosening of Lane plate” — all these are com- 
mon remarks as one reviews the causes of malunion. Responsibility, how- 
ever, in one case (Case XXXI, Table I) we will have to place on the patient. 
He went home wearing a Thomas ambulatory splint. He took it off at once 
and never again put it on. Union was not quite solid and he returned 
to the hospital a few weeks later with angulation and three and one-quarter 
inches shortening. 

4. Infection at site of fracture or other parts of the extremity. This 
may be due to compounding, the compounding being direct or brought about 
by extensive soft part damage and later sloughing, or it may be due to infec- 
tion following open reduction of the fracture. It is impossible to prevent 
infection in a goodly number of compound fractures, but infection after 
open reduction must be charged to the surgeon. Large haematomas occurring 
after open reduction may be regarded as mild infections, since they heal 
usually by secondary intention and frequently become secondarilj' infected, 
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or cause liquefaction of tissues and bone absorption. Tong or skeletal trac- 
tion wounds may become infected. This we blame on the surgeon. We 
have seen one case of extensive, severe cellulitis of the skin where skin 
traction was used. The scarring was so extensive from this infection that 
serious disability resulted. Such an infection is also chargeable to the sur- 
geon. The skin should have been shaved, washed, sterilized, and the ad- 
hesive or mole skin flamed. 

In this group belong the following cases: (i) Case XIV (Table I), a 
compound injury, with osteomyelitis ancl three inches of overlapping result- 
ing; (2) Case XIX (Table I) traction was removed ndien “skin broke 
down,” ahd angulation and two inches shortening resulted; (3) Case XXIX 
(Table I) “infected tongs,” overriding of one and five-eighths inches with 
angulation. 

5. Absorption of the neck. Most of these cases result in non-union, or 
fibrous union, though some finally get bony union. It is not preventable. 
It is discouraging. It is slow in asserting itself. We had two such cases 
(Cases XVIII and XXIV, Table I). The patients apparently got bony 
union after absorption of neck. 

6. Pathological fractures may unite in a way which is not preventable, 
but, to quote B. L. Coley^ “displacement is greatly hampered by the presence 
of the tumor tissue about the site of fracture, so that marked overriding is 
unusual.” Angulation in such cases is usually due to lack of or improper 
splinting, as in one case of Dr. B. L. Coley’s, Case XXXII (Table I), a boy 
with a pathological fracture which was, before being brought to Doctor 
Coley, undiagnosed and untreated for several months, marked angulation 
and shortening being the result. 

Malunion of fractures may occur in osteomyelitis, fragilitas ossium, bone 
cysts (most common), metastatic neoplasms, syphilitic bones, rachitis, etc. 

7. Fractures involving the epiphysis in children may unite and grow 
in any direction. 

8. An unnoticed fracture, particularly in the aged. These are more 
common about the neck of the femur. The patient may start limping or 
merely complain of pain at the hip or knee. Meantime, the fracture heals 
in a position of coxa vara or fails to heal, absorbs and non-union occurs. 

9. Excessive callus. We have seen two cases in which it seemed the 
overgrowth of callus was largely responsible for the loss of function present. 
Callus also frequently contributes to loss of function, along with angulation, 
overriding and other deformities. Case XV (Table I) was such a case. 
The overgrowth of callus prevented abduction of the limb, for the broadened 
great trochanter impinged on the ilium when abduction was attempted. This 
patient had had three previous operations about the hip and hence much 
stimulation for bone overgrowth. It is probable also that the abduction 
deformity could have been prevented, had the limb been put up after 
these operations in more abduction. In seven of the cases operated upon the 
surgeon mentioned in his findings “excess callus.” It seems nature throws 
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out enormous amounts of callus in an attempt to repair the displaced frag- 
ments. 

In order that responsibility may be definitely placed we may put these 
causes of malunion into two groups: 

A. Preventable Causes of Malunion . — This group makes up 8o per cent, 
of the causes of malunion in the series I studied. (See Table I.) 

(i) Failure to recognize interposed tissue. (2) Failure to' secure satis- 
factory reduction. (3) Delaying, in an uncomplicated case, early reduction. 
(4) Failure, in an uncomplicated case, to maintain proper position of irag- 
ments till union is solid: (a) slipping in case; (b) tongs slipping; (c) shift- 
ing from one form of treatment to another; (d) bowing after traction or 
after splints removed; (c) not using Thomas ambulatory splint in many 



Plate I. — Illustrating Types of Deformity.* 
A. (Case XXTV, Table I) Coxa Vara, absorption 
of the neck, rotation outward as shown hv prom- 
inence of lesser trochanter. B. (Case XIII, Table 
I) Marked excess of callus. C. (Case XI, Table 
I) Overlapping and displacement backwards of 
upper fragment. D. Displacement forward and 
upward of lower fragment. 

* Drawings from actual cases. 



Plate TI. — Types of Deformities.* A. 
(Case XVI, Table I) marked overlapping. B. 
(Case XXXI, Table I) marked angulation. 0- 
(Case XXXII, Table I) angulation in heal^ 
pathological fracture, osteitis fibrosa cystica. D. 
(Case VIII, Table I) double fracture with 
angulation. 


* Drawings from actual cases. 


cases. (5) Infection: (o) in most compound fractures; (b) in all open 
reductions; (c) in all tong or pin wounds; (d) of skin in skin traction; 
(e) hsematomas occurring after open reduction (frequently amount to mild 
infections). 

B. N on-preventable causes of malunion . — This group constituted 20 per 
cent, of the cases. (See Table I.) 

(i) Delay in initiating treatment due to associated disease or injuries. 
(2) Failure to maintain proper position of the fragments is sometimes due 
to lack of cooperation of patient, sometimes due to associated disease or 
injury. (3) Infection in some compound fractures. (4) Absorption of 
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neck of femur. (5) Certain epiphyseal fractures. (6) Fractured hip in 
which patient does not seek treatment for some time. (7) Excessive callus. 

Types of Deformities (see Plates I and II).— i. Overlapping, overrid- 
ing (Table I, Cases XI. XII, XXII, XXVI). 

2. Angulation or bowing in any direction (Table I, Cases I, II, III, 
IV, V, VI, XXXI). 

3. Rotation (usually lower fragment) recorded once in thirty-three cases 
(Table I, Case XXIV) but was probably present in some cases and not 
noted on chart. 

4. Excessive callus (Table I, Cases XV, XIII) more commonly asso- 
ciated with other types. 

5. Hip, or proximal end femur: (a) loss neck femur due to absorption 
(Case XXIV, Table I) ; (&) coxa vara (Table I, Cases XXI, XXXII). 

6. Knee-joint, or distal end of femur: {a) fracture into joint, one or 
more fragments displaced; (6) entire epiphysis displaced. 

7. Displacement of shaft fragments — wide separation (Table I, Cases 
XIV, XXV). 

8. Combinations of above types (Table I. Cases II, X, XI, XIV, XV, 
XVT, XVII, XIX, XXIII, XXV, XXVII, XXIX, XXX). 

Classical Operations Performed for These Various Types of Maliinion 
(see Table II). — i. Open osteotomy: (a) this may be done by various 
methods as devised by Jones,"’ Whitman® and others. Following the opera- 
tion the limb is straightened, plaster-of-Paris spica is applied, or some form 
of traction. Cases so treated were IV, V, VI, VII, VIII, IX, XXXII (Table 
II). (&) Closed osteotomy followed by plaster. In children or in adults 
where union is not strong or where there is marked atrophy, osteoporosis, of 
femur (Cases I and V, Table II). The osteotomy is done largely to over- 
come bowing or angulation thereby securing better alignment. 

2. Large exposure, separate fragments, may remove some of the callus 
present, reappose fragments, plate, bone graft, or apply skeletal traction. 
Cases so treated were III, IX, X, XII. XVI, XIX, XXX, XXXI (Table 
II). The idea in this group of cases is usually to increase the length of 
the extremity as well as correct the alignment. A procedure which offers 
much in this direction is that of Dr. LeRoy C. Abbott, of St. Louis. He 
has lengthened to date some fifty tibias and some twenty femurs. His 
results in the leg have been remarkable, an average of two inches in length 
being gained. In the femur 50 per cent, good results have been obtained. 
Recently at the Academy of Medicine, New York, Doctor Abbott showed 
moving pictures of two cases where a gain of four inches in length had been 
obtained in an extremity, two inches by lengthening the femur and two 
inches by lengthening the tibia. All of Abbott’s cases have been in children 
sixteen years of age or younger, and most of them in paralytic cases, but 
his principles of lengthening are according to the best surgical technic and 
will undoubtedly in the future be given a thorough trial in certain cases of 
malunion of the femur resulting from trauma. 
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Table II 

Cases ofmalunion operated upon 


m 

m 

Type 

Treatment 

Result 

I 

s.w. ^ 

7 

vks. 

Mid 

Anterior lateral angu- 
lation. i} 4 " shorten- 
ing. 

Closed reduction and plaster paris spica. 

? 

3 

C.S. 

12 

Mid Jd anterior lat- 
eral angulation, 
shortening, only 20° 
flexion in knee. 

Open operation, separation fragments, ex-, 
cessive callus removed, plated. Plate re- 
moved 2}4 months. 

Slight lateral bowing, slight 
limitation flexion knee. 

4 

D.D. 

45 

Lower }d 

Anterior medial angu- 
lation marked. 2" 
shortening, relaxed 
ligaments of knee. 

Osteotomy — Jd " wedge, plaster paris. 

Femur in line, brace for re- 
laxation about knee. Knee 
flexion 140°. 

Patient well satisfied. 
Post-operative pleurisy. 

5 

B.G. 

IP 

Mid M 

Marked anterior bow- 
ing, excess callus 

Forcibly broken, plaster paris. i 

i 

Flexion in knee possible to 
90°. 

6 

R.W. 

23 

Up and Mid Jd 
Marked bowing lat- 
eral, excess callus, 2" 
shortening. 

iJd " wedge-osteotomy, plaster paris. Hema- 
toma in wound removed 1 1 days post-opera- 
tive. 

Discharge 2)^ months post- 
op. with steel and leather 
spica. femur in line. 

7 

A.Sr. 


Lower 14 

Marked lateral bow- 
ing* shortening. 

Wedge-osteotomy, plated, plaster paris. 

Leg straight. 

"Improved.” 

8 

A.Sy. 

28 

Mid Jd 

Double fracture with 
marked lateral and 
anterior bowing. 2" 
shortening. 

Simple osteotomy and plaster paris. Spinal 
anaesthesia. 

Stable extremity, but flex- 
ion at knee only to 25°. 

9 

A.Ss. 


Mid }d 

Overriding 3" short- 
ening. Knee almost 
stiff. 

Osteotomy, fragments separated, freshened 
ends, traction with Steinmann pin in femur. 

Marked stiffness in knee. 

2 years later Bennett opei; 
ation on knee, but marked 
stiffness in knee remained. 

10 

D.S. 

20 ' 

Mid H 

Back bowing overrid- 
ing, excessive callus 
2’d'' shortening. 

Open operation, excessive callus removed, 
bones separated, contraction of tissue and 
formation of bone prevented reduction, 
bones then locked and held with bone screw. 

Died — four days post-op- 
erative. Gas Bacillus In- 
fection. 

12 1 

H.G. 1 

22 

Mid H 

Overriding, 

marked amount of 

callus. 

Extremely difficult open operation, excessive i 
callus removed, tongs, fragments slipped, , 
hematoma of wound, absorption some bone. 

No improvement. 

One year out of boy s lile. 

IS 

J.G. 

52 

Intertrochanteric. 
Marked excessive cal- 
lus, coxa vara, adduc- 
tion hip, arthritis 
knee. 

Simple osteotomy at level lesser trochanter. 

Adduction deformity cor- 
rected. Motion in hip un- 
proved. Arthritis in knee 
excited and caused great 
disability. 

13 

S.W. 

23 

Low ^ 

Overlapping ex- 

cessive callus. 

Anterior incision, separation fragments, ex- , 
cision callus, plating, case. Very difficult ' 
operation. i 

Died. Shock. Ten hours 
post-operative. 

19 

J.W. 

14 

Mid H 

Overlapping 2" angu- 
lation lateral, consid- 
erable callus. 

Open operation, callus excised, Lane plate, 
plaster paris spica. 

Post-operative hematoma and slight skin in- 
fection. 

Some stiffness in knee. 

30 

R.S. 

22 

Mid Jd 

Bowing and overrid- 
ing 3". 

Open operation, separationof fragments, tongs 
45 days, skin traction 38 days. Fragments 
never gotten end to end, even with 6$ pounds 
traction. 

After about two years de- 
layed union there was mat- 
union with same conditions 
as before treatment. 

31 

M.L. 

Ip 

Mid 14 

angulation, 

shortening, ex- 
cessive callus. 

Open osteotomy, removal of considerable 
callus. Steinmann pin in os calcis incorpo- 
rated in plaster paris spica. 

Only six weeks since opera- 
' tion. X-rays show over- 
' lapping of l” nnd callu 

1 not solid. 

32 

15 

Marked coxa vara and 
outward bowing. Os- 
teitis fibrosa cystica 

Wedge osteotomy and plaster spica. 

Knee flexion to 90 degrees. 
Hip had only slight mo- 
tion. Brace to protect 
pathological bone. 
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3. Resection of knee when fracture is about knee-joint, with fragments 
greatly displaced — rarely an arthroplasty. 

4. Reconstruction operation (osteotomy usually done but this operation 
occasionally indicated) about hip when there is malunion about head or neck 
of femur with ankylosis of hip, or with extensive arthritis of hip. Usually 
one of three types of reconstruction operation is done : Whitman,'^ Brackett,® 
or Albee.® 

5. Amputation. — There are cases which unquestionably would be better 
treated in this way. The deformity is so great, or the time to restore will 
extend into years, or malunion with osteomyelitis or associated complications 
is so impossible to otherwise treat. Such a case is Case XIV of Table I. 
This was a case following gunshot injury. The patient refused amputation. 

Cases Actually Operated Upon with Results. — Sixteen of the thirty-two 
cases of malunion studied by me were operated upon. I did four of these 
operations and assisted at three of them, and various ones of my colleagues 
did nine. Operation was advised in many more, but for one reason or 
another was not performed. Since the operative treatment is so important, 
involves so many principles and is so difficult, complete report of the six- 
teen cases is given: 

Case I. — Male, aged seven weeks. Middle third left femur showed anterior lateral 
angulation with one and one-half inches shortening. Operation May 29, 1929: Closed 
reduction and application plaster spica. Comment. — Good result and should have been 
at this age. 

Case III. — Female, aged twelve years. Middle third, antero-lateral angulation 
with one and three-quarter inches shortening. Operation August 4, 1927 : Six-inch 
lateral incision fragments separated, some of the callus removed, ends of bone brought 
into alignment with considerable force. Lane plate applied, then plaster spica. October 
20, 1927, Lane plate removed, the screws being loose. Comment . — Slight lateral bow- 
ing and some limitation of motion at knee was the final result. Border-line operative 
case due to age — twelve years. 

Case IV. — Male, aged forty-five j^ears. Impacted supracondylar with marked 
antero-medial angulation and two inches shortening; relaxation of ligaments of knee. 
Symptoms. — Feels as if knee was being forced outward, and pain in knee. Operation 
March 9, 1925 : One-quarter inch wedge osteotomy through lateral incision, leg straight- 
ened and plaster-of-Paris bandage applied. Comment. — Patient had pleuris}'^ following 
operation, but this cleared up ; 140 degrees flexion at knee, the limb was symmetrical, 
brace fitted to patient for relaxation about knee. Good result considering associated 
injury to knee ligaments. 

Case V. Male, aged nineteen years. Middle third, marked anterior bowing, 
large amount callus, two inches shortening. Operation August 22, 1928 : Femur forcibly 
broken under ether anaesthesia and plaster-of-Paris applied after thigh was straightened. 
Comment. Good results with flexion at knee limited to right angle. A simple case. 

Case VI.— Male, aged twenty-three years. Upper and middle third, marked lateral 
bowing, large amount callus, shortening two inches. Operation April 17, 1928 : Six- 
inch lateral incision. Bone ends appeared to be at right angles. Large amount dense 
callus, line of fracture could not be identified. One and one-half inch wedge removed, 
bone not completely divided, lower portion abducted with difficulty till wedge was 
closed. Plaster-of-Paris spica. Cojinimiif.— Eleven days post-operative a blood-clot 
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removed from wound, wound then healed. Discharged two and one-half months after 
operation with steel and leather spica brace. Exact final result not known. 

Case VII. — Female, aged twenty-nine years. Lower third right femur marked 
lateral bowing, three and one-quarter inches shortening, cavus of foot, marked limita- 
tion external rotation of foot. Operation October 4, 1923 : Lateral incision, wedge 
removed at site of fracture, lower fragment abducted, fragments plated in this position, 
plaster -of-Paris spica. Comment. — Discharged with the general remark “improved.” 
Knee with only slight motion. 

Case VIII. — Female, aged twenty-eight years, very obese. Middle third double 
fracture, marked antero-lateral bowing, equinus of foot, two inches shortening, had 
marked limp and walked with cane or crutch. Operation April 29, 1929: Spinal 
anaesthesia. Lateral incision, femur put in line by lifting and abducting leg, plaster-of- 
Paris bandage. June 3, 1929, tenotomy of achilles tendon. Result — Stable extremity 
with marked stiffness in knee. 

Case IX. — Male, aged forty-seven years. Upper and middle thirds, transverse, 
three-inch overriding, two-inch atrophy thigh. Operation June 23, 1927: Lateral in- 
cision, fragments separated, ends freshened, Steinmann pin applied for traction. Result. 
— Solid bony union October 4, 1927, but marked stiffness in knee. Re-admission Janu- 
ary 4, 1929, and a Bennett operation done on knee. February i, 1929, knee stretched 
and skin broken over it. April, 1929, skin graft over knee. Final result May, 1929, 
solid union with marked stiffness in knee. 

Case X. — Male, aged twenty years. Middle one-third, backward bowing, over- 
riding, excessive callus, marked limp. Operation December 8, 1924; Postero-lateral 
eight-inch incision, marked amount callus, fragments separated and it was found to 
be impossible to reduce the deformity on account of contraction and formation of 
bone, consequently a deep excavation cut in end of upper fragment and lower end 
shaped into this excavation and held by a bone screw, plaster spica. Result. — Died four 
days later, gas bacillus infection. 

Case XII. — ^Male, aged twenty-two years. Junction middle and lower one-third 
with three inches overriding, marked amount callus present. Marked limp, considerable 
pain in leg. Operation March 25, 1927: Gas-ether anesthetic; lateral incision; frag- 
ments separated by chisel ; ends freshened with saw ; much excess callus excised — the 
callus extended out into the soft tissues like the fins of a fish — fracture reduced and 
ends apposed by traction through tongs and prying with Murphy hip chisel ; wound 
closed ; patient to ward and suspended in Balkan frame with Thomas splint and tong 
traction. Result and comment. — Even after tongs were applied on the operating table, 
much pulling and manhandling were also done and the fragments reduced at the time. 
The tissues were traumatized, large hasmatonia formed post-operative, absorption took 
place, then slipping of the fragments, then slow union extending over one year, and 
finally the patient left the hospital with the femoral fragments in the same malposition 
as on entrance. 

Case XV. — Male, aged fifty-two years. Intertrochanteric, large amount callus, 
coxa vara, adduction deformity, hip could not be abducted on account of impingement 
of callus and great trochanter on side of pelvis, knee almost stiff, with advanced arthritis, 
pain in hip. Operation March g, 1929: gas-ether, osteotomy of femur, at level of lesser 
trochanter, extremity abducted to forty-five degrees, plaster spica. Result. — Motion 
(abduction) at hip increased, arthritis of knee greatly excited by operation and immo- 
bilization. Patient discharged with crutches and requesting amputation on account 
of pain and stiffness in knee. 

Case XVI. — Male, aged twenty-three years. Lower and middle one-thirds, over- 
lapping three and one-half inches, much excess callus. Operation Maj^ 1927: Gas- 
oxygen-ether ansesthesia, anterior incision bone fragments separated with chisel and 
hammer, excess callus removed, bone ends freshened, bone ends approximated with 
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great difficulty, Lane plate, plaster spica! Rcsi(If.—Fat\cnt died some eight hours post- 
operative shock. Comment . — Too much was attempted in this case. The amount of 
callus removed was considerable, the stretching of three and one-half inches on the 
table was very shocking, and the time of the operation was too long— one and one-half 
hours. Spinal anesthesia might have been used, plating should have been omitted, 
and reduction should have been slow skeletal traction. 

Case XXX.— Female, aged twenty-two years. Middle one-third, bowing and over- 
riding three inches, heavy bone callus. Operation March 2/j, 1922; gas-ether, long 
antero-lateral incision, bone divided with chisel, excess callus excised, wound flushed 
with hot saline and closed. Tongs inserted in lower end of femur. Patient put in 
Balkan frame and Thomas splint. Traction by tongs, starting off with fourteen pounds 
and gradually increasing to sixt}’’-five pounds, by the end of the seven days. This was 
maintained until the eleventh day when the sixty-five pounds were gradually reduced, 
over a period of thirty-five daj^s, to ten pounds. On the day of maximum traction the 
pulse rose from ninety to one hundred and twenty where it remained until the thirty- 
fourth day, which was the day traction was finally reduced to ten pounds. The frag- 
ments were never brought end to end — a gain of two and three-quarter inches being 
at one time obtained, which was one-quarter inch from complete reduction. Tongs 
removed on the forty-fifth day, skin traction to eighty-third day, then Thomas ambula- 
tory splint. Phj'sical therapy begun. Result . — Patient seen one year and nine months 
later with “moderate overriding of fragments, bony union, outward bowing. Patient 
was pregnant, otherwise some operation would have been performed for malunion.” 

Case XXXI. — Male, aged nineteen years. Middle third left femur with three and 
one-quarter inches shortening and marked lateral angulation. Operation by Dr. H. M. B. 
March 7, 1930 : Open osteotomy, removal of marked excess of callus, thigh straightened, 
position maintained by putting Steinmann pin through os calcis and incorporating this 
in plaster spica from chest to toes. X-rays six weeks after operation show one inch 
overlapping with callus (not homogeneous) being laid down. Still in plaster. 

Case XXXII. — Male, aged fifteen years. Neck of left femur. Marked coxa vara 
with osteitis fibrosa cystica of great trochanteric region. Operation June i, 1929; Cunei- 
form osteotomy, plaster-of-Paris spica. September 6, 1929, right knee stretched and 
motion afterward possible to a right angle. October 10, 1929, wearing brace and 
crutches, very little motion in hip. Final result cannot be predicted on account of 
bone tumor. 

Discussion of Operative Treatment . — ^These operative results are not en- 
couraging. In children, as would be expected, the results are better. The 
children endure more, their tissues are softer, the reparative powers rapid 
and definite. 

With the simple osteotomies results have been better — the operation 
shorter, manipulation less, less shock. 

Three cases had shortening of three and one-half inches, two inches, and 
three inches respectively. After operation for malunion these cases ended 
with marked stiffness in the knees. This will happen frequently when 
stretching is employed to overcome shortening. Abbott has pointed this out, 
and advises knee motion in all cases during the post-operative treatment. Of 
course this is only possible by use of traction, and nearly always skeletal 
traction, after the osteotomy. 

The worst type of malunion seems to be the one with marked deformity, 
marked increase in callus, and several inches of overlapping of the fragments. 
Results in the treatment of such cases have not been good — ^in fact, they 
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have usually been failures. Overcoming the shortening is where we have 
gotten into trouble. We can correct the bowing, we can remove the excess 
callus, we can separate the fragments, we can apply skeletal traction which 
will keep the joints in good condition, but if we prolong thd operation by 
trying to immediately restore full length, then we traumatize the tissues, 
shock the patient, and infection, slipping of fragments, even death is liable 
to be the final result. Therefore, I would advise, at the time of the opera- 
tion when the step comes to lengthen the extremity, that one of two pro- 
cedures be adopted ; ( i ) shorten the bone ends and appose them and be 
satisfied Avith loss in length, usually one to three inches, but Avith union and 
otherwise good function ; or (2) do a “Z” or tongue osteotomy, get Avhat 
increase in length sIoav skeletal traction Avill give, Avhich may not be full 
length, and let union take place Avhere it Avill. 

Unless one has had experience with this type of case one cannot appre- 
ciate the disability to the patient and the hazards in the operative treatment 
and post-operative care. Most of the surgeons Avith Avhom I have discussed 
such cases have in the past been contented to “let the other man treat them.” 
I believe this attitude will be changed if one of the procedures suggested 
above is adopted. 

Operative treatment of these cases assumes that (i) there are no open 
wounds; (2) the skin is in good condition; (3) all infection has been cleared 
up at least, and better longer than, six months ; (4) the patient can stand 
the operation; (5) the patient usually is hot a child; (6) too much Avill not 
be attempted at time of operation; (7) the surgeon has a thorough knoAvl- 
edge of the treatment of a fresh fracture; (8) the after-treatment shall be 
carried out Avith, if anything, more skill and attention than if the case Avere 
a fresh fracture. 

Summary . — Further points not emphasized under the discussion of oper- 
ative treatment: 

1. Eighty per cent, of the cases of malunion of the femur are prevent- 
able, being due to errors in treatment, usually changing treatment with slip- 
ping of fragments at the time. 

2. TAventy per cent, of the cases of malunion of the femur are not pre- 
ventable. Most of these cases are due to associated diseases or injuries. 

3. Excessive callus at site of malunion is present in most cases. This 
may be an attempt of nature to repair and strengthen the deformity. 

4. The treatment of cases complicated by osteomyelitis, extensive loss 
of bone, and associated soft part injury, is apt to extend over many years 
Avith a doubtful end-result. Therefore, amputation is to be considered in 
such cases. 

5. The time element is a big factor in these cases. Treatment implies, 
first, refracture; second, prolonged treatment of the refracture (union nearly 
alAA'ays sloAver in refracture cases) ; third, treatment of adjacent joints, 
muscles and tendons ; fourth, often secondary operations, as tendon lengthen- 
ing and stretching. All this may extend over a period of two years. 
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6. Arthritis of one joint in the extremity (particularly the hip or knee) 
is apt, at times, to overshadow any good result one might get in the treat- 
ment of malunion. 

7. Spinal anesthesia should be considered in operative treatment of 
these cases. 

8. Absorption of neck of femur with eventual solid union, impossible to 
prove not bon)^ does occur occasionally. 

I wish to extend iity appreciation to the following surgeons who were 
kind enough to loan me records and X-rays of several cases of theirs in- 
cluded in this paper; Royal Whitman, Lewis Clark Wagner, Richmond 
Stevens, and William L. Sneed. 
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AN AMBULATOEY TEEATMENT OP MALLEOLAE PEACTUEES 

By Arthur Krida, M.D. 

OF New Yohk, N. Y. 

There is a uniformity in the text-book teaching of the treatment of 
fractures of the external malleolus, with or without fracture of the internal 
malleolus, loosely (and frequently incorrectly) called Pott’s fracture. It 
is to the effect that these fractures should be reduced, immobilized, either in 
plaster-of-Paris or other rigid splint, and relieved of weight-bearing for 
several weeks. Kellogg Speed, ^ in his text-book, is specific in advising 
relief of weight-bearing for eight weeks. 

I have for several years been impressed with the protracted disability 
which frequently occurs as the result of such fractures, often with little or 
no displacement of the fragments. The patients at the end of six weeks or 
two months present a foot in which the circulation is sluggish; there is more 
or less infiltration, and there is a general restriction of motion in the joints 
of the .ankle and tarsus. There is atrophy of musculature and the X-ray 
demonstrates atrophy of bone. 

If one visualizes the sequence of pathologic changes which have occurred 
during that time period, the clinical picture will be made clear. One has 
only to observe the extensive ecchymosis that appears on the third or fourth 
day to realize that it signifies a considerable haemorrhage into tissue spaces 
which surround a series of adjacent joints. The organization of this haemor- 
rhage results in the formation of adhesions, and accounts for the joint 
stiffness. The resumption of function under these conditions is accompanied 
by pain, swelling, and deformity. The foot gradually turns outward into 
an abducted attitude, and complete voluntary or passive adduction' and recon- 
stitution of the arch is no longer possible. This triad is general^ recognized 
by the term “traumatic flat-foot.” 

The departure in treatment is based upon the observation of the dis- 
ability incident to the ordinary so-called flat-foot. In the course of this very 
common condition, overworked adolescents and adults sometimes contract 
an exceedingly disabling condition called spastic or rigid flat-foot. It 
differs from the ordinary flat-foot in that the patient is no longer able to 
rise on the outer border of his foot, and thus reconstitute his arch. It is 
due to infiltration of the capsular structures of the joints of the inner side 
of the foot from chronic trauma. Long-standing cases develop adhesions 
which fix the joints. Clinically it is exactly comparable to the traumatic flat- 
foot outlined above. This paper has to do with the prevention of such a 
state of affairs by the early institution of movement and function. I have 
observed that these fractures unite when unrecognized, but with deformity. 
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Fig. I. — Attitude in which the foot should be held during the application of the adhesive 

plaster. 





1 ■«. t 



Fig. 2. — The adhesive-plaster dressing applied. 
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Union occurs because Aveight is borne through the tibia and not through 
the malleoli. The treatment involves the folloAving elements : 

1. If there is displacement requiring reduction; -this is done, and a short 

period of rest is alloAved. • . 

2. In fractures with no displacement, trvo or three days’ rest in a sheet- 
wadding-bandage compression dressing. 

3. Following this, adhesive-plaster strapping is applied Avith the foot in 
dorsal flexion and adduction (Fig. i), and Avith the toes in plantar flexion. 
The base of the dressing is tAvo tAVO-inch strips Avhich begin on the outer 
side of the leg, passing doAvmvard across the os calcis, adducting that bone, 
and then upward on the inner side of the leg to the upper border of the calf. 
Over this are applied successive two-inch strips, encircling the limb from the 
base of the toes to the upper border of the calf (Fig. 2), but leaving a small 
segment of the heel uncovered. The patient is then instructed to begin 
systematic movements at the ankle-joint. In order to be assured that he 
uses his tibialis anticus muscle for dorsal flexion movements, he is instructed 
to keep his toes plantar flexed. The dressing sufficiently fixes the fragments 
so that no discomfort accompanies the exercise. Weight-bearing and Avalk- 
ing in a shoe, the heel of .which has been raised ^ inch on the inner side, is 
encouraged after from three to six days after the injury. 

4. The adhesive dressing is rencAA'ed every four or five days. The 
surgeon must be satisfied that exercises and movements are being properly 
carried out. 

5. This regime of dressing is carried out for six Aveeks. Union is then 
sufficiently advanced so that no deformity Avill result. The raised heel is 
maintained, exercises and proper Aveight-bearing are encouraged until com- 
plete mobility is restored. 

During the last year I have had occasion to treat seven patients in this 
manner — five private patients and tAVo hospital cases. All Avere Avalking in 
from three to seven days ; the coiiA’^alescence Avas materially shortened, and 
union occurred Avithout delay or deformity. 

REFERENCES 

’Speed, Kellogg: A Text -book of Fractures and Dislocations, 2nd ed., p. 838, Phila- 
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FRACTURES OF THE SCAPULA 

By Robert T. Findlay, M.D. 

OF New York, N. Y. 

rnosi THE SUnOlCAL service of the BEEKJtAN STREET HOSPITAL 

The scapula has always been considered a bone which is rarely fractured. 
Relatively little space has been given to this subject in text-books and little 
information is to be found in the literature. The fracture service of the 
Beekmaii Street Hospital, New York City, from which these cases are taken, 
have treated twenty-three cases of fracture of the scapula during the period 
1926 to 1929 inclusive. One case was bilateral, thus making a total of 
twenty-four fractured scapulas during the past four years. Three of these 
cases had no X-rays taken, because they either died or signed a release before 
sufficient time had elapsed. These three, not being proven cases, will not 
be considered. We will include, however, a case of fractured coracoid, taken 
care of privately by Dr. Thomas M. Lowry. This will make a total of 
twenty-one proven cases with twenty-two fractured scapulae. 

The ages of the patients in this series varied from eight to sixty-three 
years with an average of 36.7 years. There was only one under twenty-one 
years; there were nine between twenty-one and thirty-five; eight between 
thirty-six and fifty and three over fifty. This demonstrates that the age fre- 
quency is during the active-labor period. Twenty of the twenty-one patients 
were males. Most of the patients were of the foreign laboring type. 

The occupations may be divided as follows : 

I. Hasardons labor . — Thirteen cases, or 61.9 per cent. 

Cases 


1. Laborer 7 

2. Painter 2 

3. Longshoreman I 

4. Ironworker i 

5. Carpenter i 

6. Fireman i 


II. Moderately hazardous labor . — Six cases, or 28.5 per cent. 

Cases 


1. Helper i 

2. Butcher i 

3. Watchman i 

4. Schoolboy i 

5. Runner i 

6. Salesman 1 


III. Sedentary labor . — One case, or 4.7 per cent. 


I. Housewife 
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IV. Undetermined or nnknoum . — One case, or 4.7 per cent. 

The history or nature of the trauma may be grouped as follows ; 

I. Falling injuries . — Sixteen cases, or 76.2 per cent. 

Cases 

I. Fell four stories from a scaffold after brick fell on Iicad i 


2. Fell several stories from a derrick i 

3. Fell one story i 

4. Fell one story out of a window i 

5. Fell down a hatchway i 

6. Fell down eight stairs, striking arm and shoulder i 

7. Fell twenty feet from a scaffold i 

8. Fell twelve feet, landing on shoulder 1 

9. Fell off ladder, landing on shoulder i 

10. Fell eight feet, striking shoulder i 

11. Fell backwards from a firetruck i 

12. Knocked down by a truck i 

13. Knocked down by an automobile 2 

14. Knocked down by a taxi-cab i 

15. Knocked down during altercation i 

II. Crushing injuries. — Three cases, or 14.2 per cent. 

Cases 

1. Crushed in freight elevator i 

2. Buried in excavation, crushed bj' rocks and cement I 

3. Caught in rising elevator i 

III. Direct blow. — Two cases, or 9.5 per cent. 

Cases 

1. Struck on shoulder by iron weight i 

2. Struck on shoulder during altercation i 


It is obvious that fractured scapulae usually occur following great 
violence ; also, that the fractures are probably all due to direct force rather 
than transmitted force through the arm. The history of a fall on the out- 
stretched arm was not elicited in any of this series. 

The type of individual, the nature of the trauma, the mechanism, and 
even the treatment of fractures of the scapula are analogous to that of frac- 
tures of the pehns.® 

The following two paragraphs will demonstrate the severity and mul- 
tiplicity of the injuries received and their complications, also the relative 
unimportance of the fracture of the scapula per se. 

Other fractures and dislocations. — Fractures of the skull, five; nasal 
bone, one ; clavicle, two ; ribs : unspecified, one ; third rib, two ; fourth I’ib, 
four; fifth rib, three; sixth rib, two; seventh rib, one; eight rib, two; ninth 
rib, one; tenth rib, one; fifth metacarpal, one; transverse process, fourth lum- 
bar vertebra, one; radius, two; ulna, two; dislocation of radio-ulna joint, one; 
fractures of the ilium, one; ischium, one; separation of the symphysis pubis, 
one; fractures of the tibia, one; and fibula, two cases. 

Other injuries, diseases, and complications. — Only four cases had none. 
The others were : cerebral concussion in ten cases ; laceration of the brain, 
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one; scalp, seven; axilla with hasmorrhage. one; scapular region, one; thumb, 
one ; anal region, one ; perineal region, one. There were contusions ; multiple, 
two ; of the scalp, one ; scapular region, two ; shoulder, two ; chest, four ; 
back, two; forearm, one: pubic region, two; inguinal region, one; and leg. 
one. There were also abrasions: multiple, two; scalp, one; face, one; 
shoulder, one ; chest, two ; scapular region, one ; pubic region, one ; and leg. 
one. Other conditions were: extradural haemorrhage, one; profound shock, 
two ; ruptured pleura, one : ruptured bladder, one ; haematoma of the right 
eye, one; pneumonia, two; conjunctivitis, one; abscess of scapular region, 
one. It was interesting to note that there were no severe injuries of the 
soft parts from the fragments of the fractured scapulae. The one case of the 
ruptured pleura was due to a fractured rib, not scapula. 

The following syinpfoiiis and signs were present which were attributed 
to the fractured scapula : local pain in eighteen cases ; local tenderness in 
sixteen; temporary loss of function of the arm was noted in six; tem- 
porary partial loss of function of the arm was noted in three. In one case, 
specific mention was made of the fact that there was no difficulty or pain 
on motion of the arm, and three were noted to have pain on motion of the 
arm. No symptoms of any value could be elicited from two of the cases 
who were unconscious most of the time during their stay in the hospital. 
Probably due to the multiplicity of the injuries and to the serious condition 
of most of the patients and the fact that most of them were in shock on 
admission, the symptoms and signs are very briefly recorded. Scudder^’ 
mentions the above findings, also crepitus and abnormal mobility in fractures 
of the body; flattening of the shoulder in fractures of the acromial process, 
especially if the fracture involves the acromio-clavicular joint; a similarity 
to dislocation of the head of the humerus and the prominence of the acromion 
and lengthening of the arm in fractures of the neck. The clinical features 
of fracture at the neck are referred to by Cotton and Brickle}'^’^ as follows: 
Position of the shoulder: displacement inward with the shoulder obviously 
narrower than on the other side, obviously driven in and held in this 
abnormal position by muscle spasm. Fracture of the neck has been discussed 
in detail by Hitzrot and Bolling.^ They stress the point that the old descrip- 
tions of the clinical features of fractures in this region are obsolete due to 
inaccuracy. These original descriptions were made in the days before the 
X-ray. Some of the cases described as fractures of the scapula were frac- 
tures of the humerus. They further stated that fractures of the neck of 
the scapula may occur in which there is no distinguishable deformity and 
that there is no displacement that can be affected by raising the arm or by 
traction. Traction suspension apparatus was evidently not tried. 

Hospital morbidity. — This refers to the number of days’ stay in the 
hospital : the lowest, one ; the highest, forty-two ; the average, 14.4 days ; 
and one was treated ambulatorily. The morbidity findings mean nothing as 
the length of stay in the hospital was almost invariably due to complicating 
injuries. There were only two cases that did not have complicating injuries. 
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One of these remained in the hospital for thirty-five days, because of an 
open operation for removal of a fractured coracoid process; the other was 
also a coracoid which was treated ambulatorily. Whether a fractured 
scapula should be treated as a bed case or ambulatorily will be discussed 
under “Treatment.” 

The locations of the fractures in this series were as follows: Body, 
fifteen, or 57.7 per cent.; glenoid, five, or 19.2 per cent.; coracoid process, 
two ; acromion, two ; neck, one ; and spine, one. It will be noted that this is 
a well-distributed list, as all of the regions of the scapula are involved. 

Displacement of the fragments was noted in eleven of the twenty-six 
fractures, or 42.3 per cent., the degree of separation varying nearly up to 
an inch. 

There were no compound fractures in this series; four were multiple 
and two were comminuted. 

Mortality . — There were three deaths, or 14.3 per cent., all from compli- 
cating injuries. These three fatal cases all had fractured skulls. 

Treatment. — As has been mentioned above, the patients in this series 
were all bed cases with one exception, the time in bed varying from three to 
thirty-seven days with an average of about fifteen days. This length of 
time was due to complicating injuries. The treatment in this series, aside 
from rest in bed with the patient flat on his back, consisted of a Velpeau 
bandage in one case, Sayre adhesive dressing in two, immediate sling in one, 
and sling after ten days in several. In one case the arm was placed in sus- 
pension with traction and abduction. This case was so placed following 
operation for removal of a fractured coracoid process. Open operation was 
done in only one case. This was the case mentioned above — fracture of the 
coracoid process and body. Due to separation and rotation of the fractured 
coracoid process and persistent pain, the coracoid was removed through an 
anterior incision. The arm was placed in suspension-traction-abduction for 
eleven days, following which the arm was placed in a sling and physiotherapy 
given. Pain was relieved but the final functional result was poor. This case 
was discussed by Dr. Ralph Colp, of our staff, who was inclined to favor 
conservative treatment in fractured coracoids. Connors also described 
a fractured coracoid which had been wrongly diagnosed as a fracture of 
the greater tuberosity of the humerus and treated by immobilization. 
A good result was obtained in a few weeks by the use of motion and 
other physiotherapy. 

There are several other points brought out in the literature on the treat- 
ment of fractures of the scapula which it may be well to discuss here. 

Fi'acture of the body . — No mention is made whether these cases should 
be treated in bed or not. Scudder® advises immobilization of the arm by a 
sling and bandaging the arm to the chest. Longabauglri described a fracture 
of the lower end of the body in which the rhomboideus major muscle was 
partly detached, so that on raising the arm the scapula winged outward 
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instead of being anchored. It was necessary to remove this lower fragment 
by open operation in order to effect a cure. 

Fracture of the neck. — Scudder^ advocates traction-abduction of the arm 
with the patient in bed. Cotton and Brickley^ advocate the following 
method of reduction and treatment: Reduction by leverage of the humerus 
across the fist in the axilla as a fulcrum ; pad in the axilla ; arm held at side. 
Pillow in back between scapulae and sandbag anteriorly. Fracture board 
under mattress. Three weeks in bed with hypnotics. Massage after two 
weeks; motion after three weeks. Hitzrot and Bolling, ^ in reporting eight 
cases, stated that manipulation or traction had no effect on the lesion and all 
were abandoned for a Velpeau bandage; also, that massage and baking and 
careful attention to the after-treatment will give practically perfect func- 
tional results, that the resulting function is so satisfactory that ill-advised 
attempts at correction are to be condemned. Should a type of fracture occur 
in which the displacement actually promised a bad functional result, the 
fracture line could be best approached from behind and the glenoid fragment 
pried into position in this way with correction of the coincident injuries by 
appropriate methods, (repair of ligaments, etc.). 

Fracture of the acromial process. — Scudder^ states that there is difficulty 
in maintaining reduction by any apparatus. He flexes the forearm, lifts the 
arm upward, and applies counter pressure on the inner fragment, followed 
by a heav}f bandage, and states that union will occur in three to four weeks. 
Darrach^ describes a case of an old fracture with non-union ; the fragments 
at operation were found to be joined by a firm band of connective tissue. 
The band was severed and the bone edges freshened and sutured with silk. 
There was firm union after four weeks of immobilization. He also tells of 
a similar case in which Dr. Charles H. Peck placed a Lane plate with an 
excellent result. 

It is difficult to come to any very definite conclusions in regard to the 
treatment of these fractures and it would be absurd to advocate methods of 
treatment which we have not tried. In fractures of the body, however, we 
are able to make some definite recommendations as we have treated a suffi- 
cient number of cases and obtained good results. Thus, in the absence of 
complicating injuries or whenever practicable, the following principles of 
treatment could be followed in fractures of the body : 

Incomplete. — Ambulatory, sling, and physiotherapy consisting of heat, 
massage, active and passive motion every second day beginning after three 
days and lasting from two to three weeks, after which time sling can 
be discontinued. 

Complete. — Whether fragments are displaced or not, flat on back in bed 
with immobilization of shoulder and arm by a Velpeau bandage. After ten 
days patient to be allowed out of bed, arm placed in sling, discharged from 
hospital and given physiotherapy as above for three or four weeks, making 
a total of about five weeks’ treatment. 
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In fractures of the glenoid, the following suggestions are offered. Bear- 
ing in mind that these fractures are into the shoulder -joint, early motion is 
important unless there is so much separation of fragments as to move the 
fragments when the arm and shoulder are moved. Thus, if there is great 
separation, these should be treated by immobilization for three weeks in a 
Velpeau bandage with the patient in bed followed by sling and physiotherapy, 
consisting of heat, massage, active and passive motion. If there is not great 
separation, put the patient to bed with no further immobilization, for three 
days, and then allow patient to get up, with the arm in a sling, and to be dis- 



Fig. 1. — D P., male, aged thirty-six. 
This patient fell twenty feet from a scaffold, 
landing on the shoulder. After admission the 
patient was unable to move the arm, and 
there nere pain and tenderness in the scapular 
region. Besides^ having a fractured scapula, 
lie had contusions and abrasions of the 
scapular region and cerebral concussion. The 
above tracing of the X-ray shows a com- 
minuted fracture of the body of the scapula 
extending into the lower tip of the glenoid, 
with a separation of over half an inch. This 
man was kept in the hospital for ten days, 
during which time the shoulder was im- 
mobilized in a Velpeau bandage. At the end 
of eight days the arm was put in a sling and 
active and passive motion started. Result 
good. 


Fig. 2. — D. Z., male, aged fifty-five. Fell from 
a ladder, landing on the shoulder.^ On admission 
there were pain and tenderness in the scapular 
region and pain on motion of the arm. Besides a 
fracture of the scapula, there were the following 
injuries: Fracture of the skull, laceration of^ the 
scalp, and laceration of the brain. The above X-ray 
tracing shows a complete fracture, transversely 
through the body of the scapula, extending into the 
spine, neck and glenoid, with a separation of about 
one-half inch. No special treatment was instituted 
for the fractured scapula. The patient died after 
three days of the head injury. 


charged from the hospital and to receive daily physiotherapy, consisting of 
heat, massage, active and passive motion. 

In fractures of the coracoid process, we have already inferred that con- 
servative treatment is probably advisable. 

We can offer no special suggestions in fractures of the neck. We do 
not know whether displaced fragments could be reduced by manipulation 
under a general anesthetic or not. It might be worthwhile trying this for 
a marked displacement and placing the arm in suspension-traction-abduction 
and the patient in bed. 

We have never tried to reduce a displaced fracture of the acromial 
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process. It might be advisable to try this by manipulation under general 
anffistbesia, followed by immobilization of the shoulder and physiotherapy. 

Results . — The immediate results were recorded as follows : good, in seven- 
teen cases; fair, in one; and three died. Satisfactory follow-ups were 
obtained in only eight cases, or 38 per cent. Although this percentage is 
quite low, it is considered fairly good as the majority of these patients were 
of the foreign laboring type, most of whom have no permanent residence. 

Fo//oot-»/).— ( i) Fractured glenoid, crushed inward, in a man who is now sixty-six 
years of age, seen after three years 
with perfect anatomical and func- 
tional result and no symptoms. 

(2) A fractured neck and 
glenoid with displacement of the 

fragment laterally into the shoul- \ 

der -joint in a man who is now 
forty-three, seen after two and 
one-half j'ears. He had been do- 
ing his regular work as a 
subway motorman for over two 
years. Abduction of the arm was 
found to be 100° and forward ele- 
vation of the arm 145°. This man’s 
legal case had not been entirely 
settled. Examination gave the 
impression that the shoulder was 
muscle-bound and that the set- 
tling of the case would tend to im- , ^ \ 1 

prove the function of the shoulder. - 

(3). (4), and (s) Fractures of 
the body without separation of 
the fragments. The first, a man 
of fifty-two, seen after four years, 
had an excellent anatomical and 
functional result ; the second, a 
man of twenty-seven seen ' after 
four months, also had an excellent 
anatomical and functional result ; 
the third, a man of thirty-two, had 
an excellent anatomical and a 
functional result of 85 per cent. 

(6) Fracture of the acromion and body (see Fig. 3) with one-half inch separation 
of fragments, a man of twenty-five, who, at the end of three months, 'had some irregu- 
larity of the acromion with moderate limitation of motion of the shoulder. 

(7) and (8) Fractures of the coracoid. The first, a man of forty-one, with a 
separation and rotation of the coracoid, for which operative removal of the coracoid was 
done by Doctor Colp with a rather poor functional result after about a j^ear; the second, 
a man of thirty. Doctor Lowry’s private case, who had a fractured coracoid with slight 
displacement, obtained an excellent anatomical and functional result when seen after 
two and one-half months. Sayre adhesive dressing for one week, followed by sling and 
motion and other physiotherapy, was used in this case. 

The accompanying X-ray tracings (Figs, i, 2, and 3) show three rather severe 
cases of fractured scapulje with separation of the fragments. 
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Fig. 3. — M. O., male, aged twenty -five. Fell four 
stories from a scaffold after a brick had fallen on his head. 
On admission the patient was unable to raise the arm and 
had pain and tenderness in the scapular region. Besides 
the fractured scapula, there were the following injuries: 
Fracture of the skull, cerebral concussion, laceration of the 
scalp, abrasions of the face and contusion of the shoulder. 
The above X-ray tracing demonstrates a complete fracture 
of the acromion with separation of about half an inch, also 
a fracture of the body just above the spine. The patient 
was kept in the hospital in bed for twenty-two days because 
of his other injuries. _ He received physiotherapy, i.c., 
massage, active and passive motion of the arm and shoulder, 
but no further treatment for the fractured scapula. The 
hospital result was considered only fair. The final result 
was also fair as a three months’ follow-up showed some 
irregularity of the acromion and some limitation of motion 
of the shoulder. 
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CONCLUSIONS 

1. Fractures of the scapula usually follow great violence. 

2. They are usually associated with other injuries. 

3. The associated injuries often interfere with any definite plan of treat- 
ment for the fractured scapula. 

4. Most cases are treated by closed methods. 

5. The staflf of the Beekman Street Hospital have treated only one case in 
the past four years by open operation, and that unsuccessfully. 

6. It may seem reactionary to outline any definite methods of treatment, 
as we have already stated in conclusion No. 3 that the associated injuries 
often interfere with any definite plan of treatment for the scapula ; however, 
it will be well to have some more or less definite principles to bear in mind 
in order to avoid a too summary treatment of the fractured scapula just 
because the patient happens to have other more serious injuries. 
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CALCIFICATION IN CALLUS FORMATION AND 
FRACTURE REPAIR 

By Richard M. Berg, M.D., and I. Newton Kugelmass, M.D. 

OF Portland, Ore. of Neav York, N. Y. 

FROM THE DEPARTMENT OF RESEARCH OF THE HOSPITAL FOR RUPTURED AND CRIPPLED 

Ossification is a local transformation of fibrous tissue into solid bone, 
tbe constituents of which are derived from the blood. The mechanism of 
this local chemical change is not understood and so the problems of normal 
and pathological calcification have been approached essentially from the 
systemic standpoint. Obviously, such a procedure limits our understanding 
of chemical bone pathology. VVe have seen cases of obvious rickets as 
well as delayed bone union resist the systemic treatment and so we have 
initiated some studies on the local chemical processes involved in calcification. 
A study of the mechanism of the repair of fracture offers another approach 
to a possible solution of a variety of orthopaedic problems which are definitely 
non-systemic in etiology. Though the formation of callus is not a phe- 
nomenon sui generis and is a resultant of several factors favoring osteogene- 
sis, it nevertheless offers an experimental method for the evaluation of the 
nature of the local pathology involved in delayed bone union. This paper is 
concerned with the relation of callus formation to calcification. 

The Mechanism of Bone Repair . — The site ot fracture following trauma 
consists of a blood-clot infiltrating the surrounding tissues. The retraction 
of the fibrin results in a network around the fragments which rapidly be- 
comes invaded by fibroblasts in several hours. This is followed by a meta- 
morphosis of the fibroblasts into osteoblasts with the formation of a soft or 
fibrous callus. This connective tissue organization of the clot is accom- 
panied by the formation of penetrating capillary vessels. 

The vascularization is a vasomotor reaction following fracture, thus 
bringing about a softening and resorption of the bone ends, a process 
preparatory for normal bone union. Any interference with these stages 
preliminary to osteogenesis alters the ultimate formation of solid callus. 
Trabeculae of young bone tissue begin to appear between the periosteum and 
diaphysis adjacent to the bone in the organized clot, thereby gradually pro- 
ducing bone union. 

The bone in its early stages is coarse, soft, and of slighter density than 
m its adult stages. If too great an amount of fibrous tissue is laid down in 
the course of callus formation, the tendency is toward non-union and very 
often in the soft callus or cartilage stage one will be surprised to find a 
large, diffuse, palpable callus without any apparent calcification as revealed 
by X-ray. The fracture will feel fairly firm and solid yet one is never 
justified in concluding that bone union has taken place. 

64 1009 



BERG AND KUGELMASS 


In certain cases re-fracture takes place, either accidentally or during 
manipulations to improve position, and it appears that new callus is formed 
with great rapidity. This is due to the fact that the local changes necessary 
for this function have already been instituted and it is only necessary to 
initiate the finer changes. 

In the light of the local pathology following trauma, a fractured bone is 
repaired because of hsemorrhage of the soft parts of the actual break in 
hone and of the paralytic vasodilation. The haemorrhage results in clot 
formation. Embryonic connective tissue appears. The vasodilation pro- 
duces oedema in the soft tissues and resorption of the fractured ends of bone. 
The calcium salts thus made available locally are absorbed by the fibrin 
network which with gradually increasing density gives rise to bone. 


THE CYCLE OF BONE REPAIR 
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The Nature of Delayed Union . — Delayed and ununited fractures have a 
common cause, the difference being a matter of degree. The time required 
for union varies in the diflFerent bones but so long as union is progressing 
the fracture is regarded as delayed. When organization of the exudate 
about the fragments is reached so that further osteogenesis is impossible 
non-union is inevitable. The causes are local rather than constitutional, 
proved by the fact that local treatment is effective in inducing union in 
most cases. 

"(i) Focal infection. 

(2) Tyroid disease. 

(3) Multiple fractures. 

^(4) Debility. 

(1) Inadequate reduction. 

(2) Inadequate fixation. 

(3) Circulatory interference. 

(4) Interposition of muscle. 

(5) Repeated reduction. 

In non-union, condensation of callus takes place upon the ends of the 
fragments with failure to bridge the defect with solid bone. The callus 
upon the proximal fragment is usually in excess of that upon the distal end, 
resulting in the formation of nodular prominence on the proximal fragment 
with a cavity into which the distal fragment articulates. On the other hand, 
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there may be no reaction of the bone to form callus with resulting atrophy 
of the fragments. 

Delayed union of bones may be due to either mechanical or to chemical 
causes. Obviously a variety of conditions may prevent union. The frag- 
ments may not be in apposition. There may be inadequate fixation or 
reduction. Frequently the process is actually interfered with by repeated 
examinations and finally there ma)’’ be actual injury to the local blood 
supply preventing the continuous availability of blood constituents necessary 
for repair. 

Chemical causes locally may be productive of delayed union. Tissue 
injury at the site of fracture results in haemorrhage. Decomposition of the 
haematoma yields amino-acid, which decalcifies the bone ends (Henderson). 
The blood phosphates are made available for bone formation by a hydro- 
lyzing enz3ane present in the ossifying cartilage (Robinson). A marked 
increase in the local hydrogen-ion concentration tends to decrease the effective 
enzyme activit3^ 

Constitutional treatment for delayed and ununited fractures is of no avail 
once non-union is imminent. The problem is local, confined to the site of 
fracture. Attempts at increasing the calcium and phosphorus concentrations 
of the blood by antirachitic measures have failed to show any effect upon the 
local condition. The stimulation of callus formation has been attempted 
by Bier’s hyperaemia maceration of the fragments under anaesthesia, injec- 
tion of blood, iodine, osmic acid, calcium salts, phosphates, into the point of 
fracture. And finally, functional use of the fractured extremity, surgical 
fixation or bone grafts. 

Experimental Procedure. — Three groups of rabbits in two separate sets of experi- 
ments were studied for the degree and rate of callus formation and calcification. Each 
rabbit was anaesthetized with ether, blood taken from the heart for chemical analyses 
and the tibia fractured in mid-shaft. The fracture was immediately put into a plaster- 
of-Paris case and as soon as this had hardened sufficiently a fenestration was made to 
allow the introduction of the solution used. These preparations were introduced 
aseptically through the fenestration directly into the site of fracture. Some of the 
animals were maintained on the regular diet of hay, oats and leafy greens and the others 
were put on a special diet. The first group of animals was injected with five cubic 
centimetres of a i per cent, solution of trypsin buffered at 37° C. in the following solu- 
tion pH 7.4 consisting of 100 cubic centimetres each of: 

NaHCOa 0.03 per cent. 

NaCl N/io. 

MgSO 0.0016 per cent. 

K2HPO4 0.009 per cent. 

The injections were given at twenty-four- to thirty-six-hour intervals; a long needle 
was used, being introduced about an inch above the fractured site in healthy tissue so as 
to preclude as far as possible the danger of infection. The second group of rabbits was 
treated in e.xactly the same method with the exception that a tissue extract (fibrinogen) 
was substituted for the trypsin, one cubic centimetre of the sterile solution being injected 
immediately upon fracture into the haeraatoma. The, third group constituted the control. 
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These animals were subjected to the same treatment except that no solutions were 
injected into the site of fracture. The animals were watched carefully for evidence of 
vascular disturbance which might arise from too snugly fitting plaster bandaging, and 
in case this occurred new bandages were immediately applied. All animals were X-rayed 
each week to furnish a basis of comparison in the amount of callus thrown down. 
Specimens were removed from the animals killed at two- and four-week intervals. 
These were decalcified in fofo' in a 5 per cent, nitric acid. Longitudinal sections were 
then made with a very sharp blade for photographs and measurements of the callus. 
Microscopic sections were finally made from the centre of the callus. 

Discussion . — ^Experimentally induced fractures in animals revealed that, 
all other conditions remaining constant, the amount of available fibrous 



Fig. I. — ^“Trypsin” series. First and fourth week. (Slight bony union.) 


tissue is directly proportional to the degree and rate of calcification. The 
dissolution of the fibrous tissue normally formed following fracture, by 
means of an alkaline trypsin solution, diminished both the quantity and rate 
of bone formation during the course of bone repair. On the other hand, 
the local injection, at the site of the fracture, of tissue fibrinogen which m 
itself contributed to the available fibrous tissue content and simultaneously 
stimulated the fibrous tissue production, increased both the amount and 
rate of bone formation. Attempts to alter the local fibrous tissue production 
by means of high protein diet were ineffective in comparison with results 
obtained by controls. Histological studies revealed similar results. Th:s 
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study indicates that the mechanism of bone repair may he altered by the local 
introduction of substances involved in the process and vary strikingly in 
comparison with the indefinite results obtained by attempted systemic therapy. 

Bone repair involves: (i) the proximation of the fractured ends; (2) 
their initial union with the network of fibrous tissue; (3) the transforma- 
tion of this fibrous network by solid calcium salts. Obviously, any inter- 
position of muscle or fascia between the fractured ends of bone will prevent 
the formation of the fibrous network. Local alterations in tissue may 
diminish the available production of fibrous tissue and hence result in a 
fibrous network inadequate to span the fractured ends. Finally, any injury 



ViG. 2 — “Fibrinogen” series. First and fourth week. (Solid bony union.) 


to the circulation will decrease the available supply of blood constituents 
necessary for the formation of bone tissue. 

The trauma which caused the fracture simultaneously produces haemor- 
rhage. The blood enmeshed in the fractured ends forms the clot of fibrin. 
Injury to the periosteum favors additional fibrous tissue formation in this 
network. There is a definite relation between the mechanism of blood coagu- 
lation and this subsequent stage of calcification. Freshly formed fibrin has 
a greater adsorption capacity for calcium salts; hence, the more fibrin or 
fibrous tissue available, the more rapid will be the bond of union between 
the two fractured ends. The initial suppl}’- of calcium salts available for 
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adsorption by fibrinogen is obtained by local amino-acid formation whicli 
dissolves at least 20 per cent, of the exposed bone ends. The subsequent 
and continuous supply of calcium salts is obtained from the blood. The 
spontaneous healing of fractures thus depends upon the local haemorrhage 
induced by tissue trauma. There is no providential protection of the unity 
of the skeletal structure — unless the conditions are favorable, healing will 
not take place. 

Chemical determination of the blood constituents involved in the calci- 
fication process revealed certain alterations in the content according to the 



Fig 3 — ^‘CoiitroV’ senes First and fourth week. (Good bony union) 


local conditions of the fracture and its treatment. The control series of 
animals showed that the normal course of fracture repair involves an increase 
in the calcium level of the blood with a decrease in the phosphorus content. 
The bone repair therefore appears to be a process of phosphorization rather 
than of calcification. The injection of tissue fibrinogen at the site of the 
fracture tended to increase the blood calcium with the simultaneous decrease 
in the controls. This difference in blood effect produced by the introduction 
of tissue fibrinogen is explicably on the basis of the relative rates of bone 
repair. It has been repeatedly shown that the protein content of the blood 
is related to the total calcium injection. Half of the protein concentration 
is bonded to blood proteins as calcium proteinate. Fluctuations of the blood 
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calcium with variations in total protein of the blood have been observed in 
nephritis and other diseases where the protein metabolism is altered. A 
high-protein diet favors an elevated blood-calcium level, particularly if the 
blood-calcium level is below normal. The high-protein diet maintained a 
higher calcium level than the controls but all were well within the normal 
range. Protein injected in the form of tissue fibrinogen injected locally 
showed a similar trend. Diminution of other blood constituents involved 
directly or indirectly in the process of blood calcification revealed no change 
with alterations in the treatment of experimentally induced fractures. 



Fig. 4. — “Dietary” series. First and fourth week. (Beginning bony union.) 


(1) Trypsin group 

(2) Control group 

(3) Manipulated fractures 


(1) Trypsin group 

(2) Fibrinogen group 

(3) Control group 

(4) Diet group 


Mg. Ca. 

Mg. Phos. 

Mg. Fibrin 

Alb. 

Glob. 

100 cc. 

100 cc. 

I cc. pi. 

per cent. 

per cent. 

INITIAL BLOOD 

DETERMINATION 



First Series 




13.0 

5-6 

.12 

5-1 

1-4 

13.0 

7-8 

•14 

5-3 

1-5 

13.0 

7-9 

•14 

4-1 

3-6 

FINAL BLOOD 

DETERMINATION 



Second Series 




13-1 

5-5 

.61 

4-8 

2.6 

qns. 

qns. 

•33 

3-9 

•67 

9-7 

5-4 

•39 

3-7 

2.7 

14-3 

6-7 

■25 

4-2 

3-3 


(1) Trjpsin group 

(2) Fibrinogen group 

(3) Control group 


Blood of May 2 
Second Series 
13- 4-1 

H- 3-5 

12. 3-5 


.28 

■83 

.24 


4.0 

4.0 

3-7 


3-2 

3-4 

3-7 
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(i) Trypsin group 

Blood of May 7 
Third Series 

14. 3-6 


•23 

4.1 

2.4 

(2) Fibrinogen group 

14. 

3-8 


• 56 

4.0 

2.5 

Third Experimental Series 

BLOOD determinations FROM TIME OF FRACTURE 

TO TIME 

OF UNION 



Blood of April ii 
Rabbit Ca. 

Phos. 

Fib. 

Alb. 

Glob. 

Trypsin group 

1 

14-5 

6.61 

•379 

4-43 

3-34 


2 

13-2 

5-99 

•465 

4-34 

1.78 


5 

14.8 

5-37 

■ 253 

4.21 

1.41 


6 

13-8 

7.40 

.512 

4.70 

1-13 

Fibrinogen group 

7 

14.4 

7.00 

.288 

4-34 

• 57 


8 

9 ; 8 

9-52 

• 338 

•; 4-29 

1 .66 


9 

8.0 

• qns. 

.669 

•14.83 

2.59 


10 

14.2 

4-31 

•425 

4-54 

2.21 

Trypsin group 

Blood of 

I 

May 2 

12.8 

3-37 

.219 

4-50 

2.87 


2 

13-8 

3-73 

.208 

4-47 

1.79 


5 

15-2 

4.16 

.277 

3-47 

2.87 


6 

14.8 

3-51 

.221 

4.21 

2.31 

Fibrinogen group 

f 7 

14.4 

3-75 

.487 

4.70 

2.12 


9 

14.4 

3-93 

.618 

3-40 

3-09 


10 

14.4 

3-77 

•575 

4-05 

2.41 

Trypsin group 

Blood of May 13 

I 14. 1 

4.00 

•305 

3^92 

3-07 


2 

13-8 

4-50 

.221 

4-17 

2.72 


5 

16.8 

3.80 

.229 

qns. 

• • 

Fibrinogen group 

9 

16.0 

3-75 

• 465 

4-15 

2.46 


10 

14.6 

3.84 

.508 

3 90 

2.34 


CONCLUSIONS 

1. The relation between callus formation and the amount and rate of 
calcification was studied in rabbits with experimentally induced fractures. 

2. The greater the local fibrous-tissue formation, the greater the amount 
and degree of calcification, all other conditions remaining the same. 

3. The blood calcium tends to be higher and the phosphate lower in the 
course of normal bone repair and the more rapid the rate of calcification 
the more marked is this alteration in the calcium and phosphate content of 
the blood. 

4. Injection at the site of fracture of alkaline trypsin solution to produce 
fibrous dissolution markedly retarded bony union in comparison with the 
control series. 

5. Injection at the site of fracture of tissue fibrinogen solution to stimu- 
late increased callus formation markedly accelerated bony union in com- 
parison with the control series. 
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SURGICAL MANAGEMENT OF CRANIAL INJURIES* 

By John Stewart Rodman, M.D. 

OF Philadelphia, Pa. 

I HAVE chosen the “Surgical Management of Cranial Injuries” as the 
subject of this address, first, because there are no general surgeons exempt 
from the necessity of handling such cases; second, because in spite of the 
voluminous literature on this subject, there is still no absolute uniformity 
of opinion as a whole, and third, because it is a subject in which I have been 
interested for some years. It is not a subject to which I can bring revolu- 
tionizing ideas, however, but rather one which I shall consider from the 
general surgeon’s point of view. The neuro-surgeons have added con- 
siderably to our knowledge of the many problems presented by head injuries 
in general. I have drawn freely from the experience and comments of this 
especially interested group. 

Head injuries are at the same time the oldest and newest subject in 
surgery. Even prehistoric man developed a certain skill in trephining. Just 
how early the practice of cutting holes in skulls to relieve fractures and to 
let out evil spirits was followed has not been determined, but Dr. George 
Duncan, anthropologist, has stated in recent studies of prehistoric disease, 
medicine and surgery, that such was undoubtedly done “in a great many 
unrelated places on the earth’s surface.” 

One skull found in Peru showed that some early physician worked 
feverishly in an attempt to relieve a basal fracture of the skull before death 
overtook the patient. Indentations, epilepsy, melancholia, headache, and 
even magic, seemed to have been indications for trephining. Certain it 
is that some of these prehistoric people lived among their fellows with soft 
spots on their heads — the bone was cut or scraped out with flint, and later, 
with metal knives : skulls having been found with as many as five trephine 
openings. Such skulls have been found, not only in Peru, but in France, 
Denmark and Algiers. 

The earliest records come from Egypt, which show that such trephinings 
were done there. We also find in the poems of Homer, which may be 
accepted as dating from about looo b.c., allusions to head injuries, as well 
as to many other parts of the body. Hippocrates, writing on this subject, 
begins his comments on such injuries by one of the very few inaccurate 

observations he was guilty of in describing the sutures of the cranium 

namely, that the numlier and position of the sutures varies with the form 
of the head; that the coronal suture is wanting when there is no anterior 
protuberance of the skull and that the lambdoid suture is lacking if there 
is no posterior protub erance. He is the first, however, of whom I have 

* Annual Oration before the Philadelphia Academy of Surgery for 1930. 
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found record who has devised a classification of head injuries — a form of 
amusement to surgeons ever since then. 

Hippocrates thus divided fractures of the skull into four classes, (a) 
simple fissure, (b) contusions without fracture or depression, (c) inden- 
tations of the outer table and (d) fractures by contra coup. 

Celsus speaks at some length on the subject of head injuries, quoting 
from Hippocrates. He seems to have more clearly understood indications 
for conservative or radical treatment as the particular case might warrant. 
To distinguish a fissure from a suture, he advises the pouring of ink on 
the part and then scraping the bone; if there is a fissure, the ink will mark 
it. All depressed bone is to be removed, but no more is to be taken away 
than is absolutely necessary. He would delay operating otherwise unless 
dangerous symptoms arise — for at least five days. Galen believed that 
depressed bone should be removed, but that fissures do not require opera- 
tion, Paulus seems to have followed Galen, so that Greek and Roman 
methods of that early day did not differ, in some respects at least, from the 
conservative attitude toward operation of the majority of this time. 

Like surgery in general, no real advance in the management of head 
injuries was made during the early centuries following the Christian era. 
Many references may be found referring to this subject, however, amply 
proving the interest which brain injury has always aroused, as well as the 
frequency of such injuries long before the motor car of today was 
dreamed of. 

Head injuries have always been a large part of the army surgeon’s 
concern. Thus, in the thirteenth century, Roland, of Parma, wrote a 
book on the subject, dealing largely with fractures of the skull and wounds 
of the head, for this period followed closely on the age of chivalry. Then 
knights in full armor carried on war and their weapons were the lance, 
mace and battle axe. These warriors were always mounted, and the head 
was the part aimed at. Roland’s knowledge of the important clinical 
signs of various types of head injury was considerable, and his observa- 
tions at times would do justice to a well-informed surgeon of today. Thus, 
he states that fractures of the skull may occur with or without a wound of 
the scalp, but that the important matter is the injury which has involved 
the brain or its immediate coverings. This thought has been repeated 
many times since the thirteenth century, but how many today still think 
of a given case as having died of a fracture of the skull ! Roland went so 
far as to attempt to differentiate between injuries to the dura and to the 
pia. In injury to the dura, he states that there is pain in the head, redness 
of the face, inflammation of the eye, wanderings of the mind and blackness 
of the tongue. When the pia is injured, he thought there was loss of 
consciousness, loss of voice, pustules on the face, and, if the injury is severe, 
rigor of body which is a certain sign of death. 

Ambrose Pare reported in the sixteenth century rather numerous observa- 
tions of his cases of head injury. For example, one of these patients had 
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been unconscious fourteen days after having been hit on the head with a 
cannon ball ! This man had vomited blood as well as having bled from 
the nose, mouth and ears, and also having had convulsive tremors — evidently 
an instance of fracture of the base of the skull with markedly increased intra- 
cranial tension. Pare trephined this patient and in his notes states that 
while he had operated, “God healed him and today he is still living.” With 
all of our surgical progress since then, it is still quite an achievement to save 
a case of this kind, and there are certainly times when I suspect that influences 
other than ours have played the larger part. In 1559 Pare’s master and 
friend, Henry II of France, was wounded by a lance blow in a tournament. 
The King lived eleven days. Surgeons could not find the lance splinters 
which had penetrated the brain, although they secured the heads of four 
criminals that had been beheaded, and experimented upon them to try to 
determine the probable course of the lance splinters. The King evidently 
died of a subdural haemorrhage plus infection. Some of Pare’s other 
reports are most interesting, but we must not let historical data delay us 
too long from the present day. 

That versatile and great surgeon of the eighteenth century, Percival 
Pott, wrote a monograph on head injuries in 1759* He was an ardent 
advocate of early operation, and one finds cropping up in his opinions 
such statements as “the more pressing the symptoms are, the sooner the 
operation should be performed, — and all other attempts are worse than 
useless.” Again — “Inflammation of the membrane always requires, and if 
slight, sometimes yields to large bleeding, gentle purging and a general 
febrifuge cooling regimes — even though perforation of the cranium should 
become necessary.” In so far as fracture is concerned, he thought that 
unless there was a depression, there was no need for operation — that when 
infection occurred it was due to a “putrifaction” of the dura mater. He 
further states that fractures of the skull, considered abstractly, are not 
so dangerous a thing as they are commonly supposed to be. This fact, 
though stressed one hundred and seventy years ago, has been generally 
ignored since and until its repeated reiteration in the last few years. Pott 
advised that all gunshot wounds should be immediately trephined. 

Abernethy in the early part of the nineteenth century must have been 
much interested in head injuries, and I have found the report of cases 
from his service at St. Bartholomew’s Hospital quite interesting. He seems 
to have been as much of a conservative as his distinguished predecessor, 
Pott, was a radical. In beginning his report of cases, he states that while 
it had been largely the custom of the times, no doubt due to Pott’s teaching, 
to trephine early, that in his experience “many cases have occurred of late 
where, even in fractures with depression, the patients have done well without 
an operation.” He then reports in considerable detail five case histories 
to prove his point. Repeated bleeding, purging, saline medicines and anti- 
monials were the treatment used in all of these cases — all showing fracture 
of the skull, some with depression and all with serious coincident brain 

1019 



JOHN STEWART RODMAN 


injury. These cases all recovered. Abernethy’s comments are interesting; 
“It appears (he states) very clearly from these cases, as well as from a 
great number of others to be found in books, that a slight degree of 
pressure does not derange the functions of the brain for a limited time 
after its application. That it does not do so at first is very obvious, as 
persons are often perfectly sensible and’ free from headache and dizziness 
immediately after the injury. Whether it may not produce such an effect 
at some remote period is not so easily determined since this cannot be 
ascertained but by a continued acquaintance with the persons wbo had 
received the injuries.” He continues, however, by stating that all whom he 
has had an opportunity of knowing for any length of time after the accident 
continued as well as before. He quotes Mr. Hill as substantiating this 
belief. Abernethy must have been fortunate in the cases he “followed up.” 
Certainly it is contrary to the majority opinion of the present day that those 
who recover from serious brain injury remain entirely free from later 
trouble. I think it can be said safely that all know of instances of persistent 
headache, dizziness and even Jacksonian epilepsy occurring as sequellas, re- 
gardless of the type of treatment at the time the injury was received, and 
immediately thereafter. In fact, the writer recalls hearing that wonderful 
teacher of a few years ago, John B. Murphy, state he would much rather 
die than to recover after having been unconscious from brain injury for 
more than five minutes. While this statement seems somewhat pessimistic, 
one is never justified in too great optimism that any given case of serious 
brain injury resulting in unconsciousness will entirely resume a normal life 
should immediate recovery follow. 

Much more could be said on the historical side of this question. Many of 
the surgically great seem to have written something on the subject of head 
injuries. One can get a fair estimate, I think, of the practice of the times 
if the opinions of a few of these be considered as we have done. From 
Abernethy’s time to the dawn of modern brain surgery twenty-five years 
ago, some progress was made, of course, but not of great moment as it has 
only been since then and more especially during the past ten years, that 
surgeons in general have had a better understanding of the underlying 
pathology of brain injuries. During the century that has elapsed, bleeding 
has gone and obvious skull injuries have been repaired where possible. 
Purging, however, has come back now on a more scientific basis. The advent 
of anaesthesia and asepsis has greatly increased the patient’s chances. 

There is still, however, and probably always will be, that irreducible 
minimum of immediately fatal brain injuries because, in spite of the centuries 
which have elapsed, and a certain increased storing with utilitarian knowl- 
edge, the brain is now the same as it was in the pre-Christian era. There is 
no axiom in surgical pathology more true than the one which states that 
the higher the degree of specialization of a tissue, the less is its power of 
regeneration ! The tissues of the central nervous system, being the highest 
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of all, have none. Therefore, if certain vital brain centres are destroyed, 
life goes with them, and there is no help for such a situation. There is, 
however, that increasingly large group which fall between the immediately 
fatal and the trivial. All of the latter will get well, provided complications 
do not arise, and most of the intervening group should and do, under 
intelligent, modern management. These patients should not only get well, 
however, but if an intelligent plan of management is now used, should get 
well with a reasonable chance of staying well. 

It is not easy to say just when the modern management of brain injuries 
began. A better understanding, at least, of such injuries seems to have 
gone hand in hand with the growth of modern brain surgery. For much 
of this progress, therefore, we general surgeons must give the credit to that 
especially interested group in the last twenty-five years — the neuro-surgeons. 

It is perfectly apparent, of course, that one cannot outline clearly the 
management of an injury unless the underlying pathology of that injury 
is clearly understood. The difficulty of anyone, therefore, developing a 
rational plan of treatment of brain injuries during the centuries which have 
now elapsed, has been that until very recent years, a clear understanding of 
brain tissue reaction to trauma has not been definitely known. Even now 
we cannot say just what happens in the mild cases of concussion, since 
these cases almost invariably get well. My own better understanding of 
this matter, however, came with the work of Weed and McKibben, who, 
in the American Journal of Physiology, vol. xlviii, 1919, published the result 
of their experimental work on the alteration of brain bulk. They showed by 
direct observation of the brain in experimental animals, that hypertonic 
solutions of saline injected intravenously, certainly reduced the size of the 
brain, presumably by decreasing the fluid within the cranial chamber while, 
conversely, hypotonic solutions (water) injected into the veins, increased 
the size of the brain, presumably by the escape from the vessels of the watery 
element; further, histological changes within the brain cells were shown to 
have occurred where the increased tension was unrelieved — as for example, 
by trephining to allow more room for expansion — but these changes did not 
occur when such relief had been afforded. Since that time we ceased thinking 
of these injuries in the time-honored terms of concussion, contusion, and 
compression of the brain or fractures of the skull alone, and have since 
thought of them much more in the light of intracranial tension. These terms 
have been retained for clinical diagnosis since it has proven to be impossible 
to get surgeons in general to think of intracranial tension alone. In our own 
work, however, the latter was the keynote and gave the indications for proper 
management — as put forth in a paper on “A Plan of Management of Cranial 
Injuries Based on a New Grouping of Such Injuries,” read before this 
Academy in 1924, and published in the Annals of Surgery in April of 
that year. We began about that time to group our cases for the purpose 
of proper management into three groups, depending entirely on the pres- 
ence or absence of increased intracranial tension as follows: 
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Group I. — No increase in intracranial tension. Sub-group A. — In- 
evitably fatal. Sub-group B. — Mild concussion. Group 2. — Moderate 
increase in intracranial tension. Group 3. — Marked increase in intracranial 
tension. 

I will not repeat now what has been said in that paper except that further 
experience since then with a much larger group of cases has in no way made 
me change my mind about the efficacy of the simple plan of handling these 
cases presented then — on the contrary, reducing this heretofore complicated 
question to a comparatively simple one has been of the greatest comfort to 
us and has, I am firmly convinced, definitely added to the success with which 
these cases have been handled. I do not mean to suggest that any grouping 
will change in one iota the result in some of these cases receiving serious 
brain injury at the time of the accident. Such fall into the inevitably fatal 
class in whom death ensues quickly and who do not last long enough to 
develop any increased intracranial tension — these die of shock plus probably 
a complete overwhelming of the medullary centres. In this type of case, treat- 
ment is of no avail. We classify all of those cases falling into this “inevitably 
fatal” sub-group who never recover consciousness — are inevitably markedly 
shocked — whose temperatures usually remain subnormal, although a rapid rise 
to hyperpyrexia is seen in some and whose pulse remains rapid and whose 
blood-pressure remains low. Incidentally, in such patients one can usually find 
evidence of fracture of the base of the skull on X-ray examination. Often 
there has been bleeding from the mouth, nose and ears and even the escape 
of brain tissue. Death ensues within a very few to twenty-four hours after 
the accident. All one can do is to treat shock. There is no need here to 
attempt to reduce intracranial tension since, as has been said, these patients 
do not last long enough to develop it. The literature on this subject has 
become enormous and as a result many clinical groupings have been pro- 
posed. All of them, however, recognize this inevitably fatal type of case 
for which little or nothing can be done. It would serve no useful purpose 
were it even posible to do so, to mention here the different ways in which 
many of those who have been interested in this subject, group their cases. 
Such groupings have no real value unless a definite plan of management can 
be built thereon. I do not wish to make any especial plea for the adoption 
of my own. To me it has been useful because I have been able to outline 
much more clearly what each case, as it comes along, shall have in the way 
of treatment. In the mild types of Concussion Group i. Sub-group B (no 
increase in intracranial tension) the spinal pressure will be normal, and the 
clinical picture will be that of mild concussion. All of this type, unless 
complications ensue, will get well. The underlying pathology of this group 
must be imagined from what we know of brain tissue reaction to trauma. 
There is little more than a temporary anaemia, closely akin to ordinary 
surgical shock — the only difference being a transient loss of consciousness, 
or dazing, since the anaemia affects the medullary centres — ^rvhen the ansmia 
has been recovered from, the blood-vessels will dilate again, and, as a rule, 
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the mentality will clear and remain so, unless the next step in brain tissue 
reaction to trauma is taken, namely, oedema. We do not find oedema 
occurring, however, in appreciable amounts until the case has progressed to 
Group 2 (moderate increase in intracranial pressure) with a spinal pressure 
reading of from lo to 20 millimetres of mercury. These cases will show 
clinically, marked concussion, or even contusion with an increased period 
of unconsciousness, slow pulse and raised blood-pressure. If, when con- 
sciousness has returned, the patient is restless and lapses readily when undis- 
turbed into sleep, we may fairly surmise that brain tissue has been minutely 
lacerated and minute haemorrhage has added itself to the usual compressing 
force — oedema. In spite of treatment calculated to reduce this increased 
intracranial tension at times, the case will progress rapidly to Group 3 
(marked increase in intracranial pressure) with a spinal pressure reading 20 
millimetres or above. These cases will show the clinical picture of com- 
pression — unconsciousness lasting for days or even weeks, giving way to 
coma if the pressure be unrelieved, with a slow pulse later to become fast 
and weak, and with an elevated blood-pressure falling as the picture pro- 
gresses toward a fatal termination. There is no need, in addressing this 
audience, to enlarge further on these separate pictures with which we are 
all familiar. So closely does the clinical picture fit the spinal-pressure read- 
ing, however, that we have given up doing it as a necessary step in the 
milder cases of concussion for diagnostic reasons. 

The surgical management of any uncomplicated case falling into any of 
these groups is directed solely at relieving intracranial tension where it is 
increased. Since there is no increase in Group i. Sub-group B, the simplest 
plan is called for — rest in bed three or four days, early and free evacuation 
of the bowels by magnesium, sulphate enemas and a limited fluid intake will 
suffice, the latter two procedures being routinely done more with the idea of 
forestalling the development of oedema than of reducing it. In those cases 
falling into Group 2 — to these measures will be added an intravenous injec- 
tion of a 50 per cent, glucose solution (the latter having taken the place of 
hypertonic saline in our hands and most others) and possibly therapeutic 
spinal puncture, removing sufficient fluid daily to reduce the reading to 
slightly above normal, 12 millimetres on an average. In our group of 
uncomplicated cases, falling into Group 2, there was a small mortality. A 
greater death rate will, of course, be found in Group 3 (marked increase in 
pressure above 20 millimetres of mercury). To the plan of management 
already mentioned for Group 2, one must consider the addition of decom- 
pression. After having seen a great many cases since the beginning of this 
work on the above plan, I must confess to being still somewhat in doubt 
as to the wisdom of ever doing a subtemporal decompression. As a general 
rule, it will do no good in the cases which fail to respond to the non-operative 
plan already given — and yet there is the occasional case, progressing slowly 
toward the terminal stage of compression in spite of the most active non- 
operative plan that will, I believe, benefit by decompression. I have seen 

1023 



JOHN STEWART RODMAN 


such benefit a few times, but more often have been disappointed in 
accomplishing nothing. In such a case, however, no general anassthetic is 
necessary and this simple procedure can do no harm. I intend to keep on 
doing it, though I believe it will only occasionally be thought of as 
a probable help. 

With increasing experience, spinal tap has become with us more of a 
treatment than a diagnostic procedure. The character of the fluid means 
much as, of course, bloody fluid can only mean damage beneath the mem- 
branes and, naturally, makes the prognosis more grave. 

I have referred to the “uncomplicated case” repeatedly. We have con- 
sidered, in this plan, such frequent accompaniments of head injuries as 
laceration of the scalp, fractures of the skull, localizable intracranial hasmor- 
rhage as complications in themselves, each with their own operative 
indication. There is no need to go into the matter further at this time as many 
papers have already done so, and I take it we are all agreed that such 
lesions usually call for, surgical interference, except in the linear fractures 
of the vault or base. Again we shall repeat, however, that it is the injury to 
the brain which matters and to which we must direct our chief attack, and 
this means combating intracranial tension. I have not quoted most of the 
splendid original work which has helped in doing this, as those who have 
done it are well known to us, and have long since received the credit which 
they so rightly deserve. 

These impressions have been based largely on seeing many of the 800 
cases which have occurred on the surgical services at the Presbyterian Hos- 
pital since 1925. I am greatly indebted to Doctors Jopson, Hodge and Speese 
for making it possible for me to have done so. While the series does not 
include those cases seen prior to 1925 at the Presbyterian Hospital, nor 
those seen on my services at the Bryn Mawr and the Woman’s College 
Hospitals, I felt that it was better for the purposes of this report to con- 
sider only this particular group occurring at one hospital since it is of 
sufficient size to warrant drawing conclusions from. 


Summary 

Total number of cases studied 

Group I (No increase in intracranial tension) 

A. Inevitably fatal 3^ 

B. Concussion (mild) 57^ 

Group II (Moderate increase in intracranial tension) ^3 

Group III (Marked increase in intracranial tension) 

Total 800 


Total mortality of series, 60 or 7.5 per cent. 


L. D. Per Cent. 

Group 1 604 

Sub group A 0 36 100 

Sub group B S74 4 -7 

Group II 65 59 6 9-2 
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L. D. Per Cent. 

I 

Group III I2I 107 14 1 1. 5 

Mortality of those showing serious brain 
injury (Groups lA, 2 and 3) 166 56 25.2 

(One case in every four in this series died of serious brain injury.) 

CAUSES OF DEATH 

Group I 

A. Inevitably fatal 36 cases 

(General and cerebral shock — brain laceration.) 

B. Mild concussion . . . : 4 cases 

Pulmonary embolism I 

Terminal pneumonia I 

Hjemopneumothorax i 

Shock (multiple fractures) i 

4 

Group II 6 deaths 

General and cerebral shock — mild brain laceration 2 

Peritonitis (simultaneous rupture of intestine) I 

Diffuse subdural haemorrhage i 

Chr. alcoholism — terminal pneumonia i 

Haemorrhage into left lateral ventricle and left internal capsule i 

6 - 

Group III 14 deaths 

(All died of brain compression) 


65 
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APATHETIC THYROIDISM 

By Prank H. Lahey, M.D. 

OF Boston, Mass. 

We have from time to time in the pa.st few years spoken and written of 
a seldom mentioned and often unappreciated type of hyperthyroidism which 
we have termed apathetic thyroidism, in contradistinction to the typical hyper- 
thyroidism of the activation type. In a clinic such as ours, where so many 
patients with thyroid disease are seen, many patients with this type of the 
disease remain undiagnosed for such long periods of time and when diag- 
nosed are underestimated as to their seriousness because of their lack of 
activation, that we believe that a discussion of the differences and dangers 
of the two tyjDes may well be of value. 

The diagnosis of frank hyperthyroidism of the typical activation type, 
particularly in the youthful (Fig. i) is by no means difficult. Likewise the 
very obvious seriousness of the activation symptoms which characterize it 
compels a respect for its dangerous possibilities. One cannot see a patient 
with flushed skin, rapid, pounding heart, full, bounding pulse, rapid, ceaseless 
movements, high nervous tension, impressive emotional outbursts, and hot, 
moist skin, all contradicted by marked myasthenia, without being impressed 
with (i) the certainty of the diagnosis, and (2) the possibility of a fatal 
outcome upon' the addition of any further burden on the increased intensifica- 
tion of the already existent hyperthyroidism. So outstanding are the diag- 
nostic indications and obvious danger signals of activated byperthyroidism 
that its diagnosis is rarely overlooked or its seriousness underestimated. 

All that is so positive in activated hyperthyroidism, however, is negative 
in apathetic or non-activated hyperthyroidism. Activated hyperthyroidism 
is not necessarily limited, but tends to be so, to the middle-aged and youthful. 
Apathetic thyroidism appears almost entirely in those patients of middle age 
and past middle age (Figs. 2 and 3). Patients with activation hyper- 
thyroidism tend to have either well-marked exophthalmos or very obvious 
stare. Those with apathetic thyroidism tend to have no exophthalmos and 
little, if any, stare. 

Patients with the usual iype of hyperthyroidism — that is, the activated 
type — tend to have glands of greater than normal size, although exceptions 
may occur in either type, while patients with apathetic thyroidism tend to 
have small, firm glands without striking increase in size. 

Patients with thyroidism of the activated type tend to have pulse rates 
which are high and of full, bounding character. Those with the apathetic 
type of thyroidism tend to have relatively low pulse rates, varying from 
100 to 120, and not characteristically full and bounding in character. 

* Read before the Southern Surgical Association, December ii, 1930. 
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Patients with activated thyroidism show apex impulses which are thrust- 
ing and forceful in their type, while the apex beats in patients with apathetic 
thyroidism are not striking, distinctly not forceful, and obviously unimpres- 
sive in character. 

The general motor activation of activated thyroidism is characterized 
by the rapidity of the motions and by the ceaselessness and wastefulness of 
their character. On the other hand, apathetic thyroidism is characterized by 



Fig. I. — Primary active hyperthyroidism. For purposes of com- 
parison only, an activated type of thyroidism is presented. This is the 
exaggerated type of activation in a child of six with marked exophthal- 
mos, with no weight loss, but with marked myasthenia; a history of 
hyperthyroidism of irregular course over a period of two years, a basal 
metabolism of plus sixty, a pulse rate of 128 to 132. A comparison of 
these two quite definitely different pictures of thyroidism will serve to 
illustrate how widely separated apathetic thyroidism is from that of 
the activated type. 


very definite repose, reaching in many instances to a definite apath)'- which 
leads us to designate it liy this term. 

Activated thyroidism is characterized by a moist, hot, soft skin. Apathetic 
thyroidism, by a dry. firm, relatively cool skin. 

Basal metabolism rates in activated hyperthyroidism are. as one would 
expect, usually proportionately high in relation to the degree of activation, 
+50 to -f-ioo. and over, while the basal metabolism in ajiathetic thyroidism 
is proportionately low in relation to the non-activation, as would be expected, 
T" 40 and downward to -f-.^o, and occasionally under. 
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Patients with activated hyperthyroidism tend to have had the disease 
shorter periods of time than do those with apathetic thyroidism, and those 
with the activated type of thyroidism acquire with it a certain indescribable 
youthfulness of appearance, while those with apathetic thyroidism have their 
appearance of agedness exaggerated until they seem unduly old for their 
actual years. This may be in some measure explained by the fact that the 
skin of patients with activated thyroidism tends not to be pigmented, but 



Fig. 2. — Moderate apathetic thyroidistn. This 
patient represents the moderately apathetic type of 
thyroidism with a quite typical history. She is forty- 
eight years of age. She has lost 85 pounds since 
1915, her present weight being 88 pounds. She has 
complained of nervousness, weakness and palpitation 
since 1923. Her basal metabolism rate was plus 
thirty nine. Her pulse rate during metabolism was 
108 to 120. Her blood pressure was 130/80. Note 
that this patient in contradistinction to activation is 
in very definite repose. Note the absence of eye 
signs. Note the absence of any marked thyroid en- 
largement and note the senile appearance. It is to be 
noted also, as stated in the text, that the metabolism 
IS not high and that the pulse rate is not high and 
that the weight loss has been progressive over a num- 
ber of years. 


Fig. 3. — Advanced apathetic^ type Pf 

■oidism Goitre for twenty -five years. 
if 52 pounds between 1925 and 1927- . n,,\ce 

ilus thirty-six twelve days before - 

>0-84; weight 105 pounds- blood pressure 5 ' 

uricular fibrillation and a large intrathoracic g , 

T * *1, 1 e.1. + -,r»nfhV. dry 


wrinkled skin. 


possesses the live, warm, luoist, pinkish flush which characterizes 3^outh, as 
described above. The skin of patients with apathetic thyroidism, on the 
contrary, tends to be dry, cool, lifeless, and with the pigmentation which 
characterizes old age. 

We have, unfortunately, had the opportunity to observe the behavior of 
individuals of both types during the onset of death following fatal reactions 
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to surgical procedures. Patients with activated hyperthyroidism die in states 
of distinct over-activation; those with apathetic thyroidism die in states of 
distinct apathy progressing into coma. 

A fatal reaction following a surgical procedure in thyroidism of the 
activated type is associated with tremendous activation in all of its forms : 
cardiac (tachycardia up to uncomfortable rates), respiratory (very rapid 
respirations), motor (requiring restraint) and mental (up to delirium). 

Patients with serious and fatal reactions following partial thyroidectomy 
for apathetic thyroidism go back to their beds and either never awaken from 
their anaesthetic, Or awaken only to sink comfortably, leisurely, without acti- 
vation, into semi-stupor or to become completely unconscious and die gently 
with practically none of those awesome activation signs which accompany 
death with the- typical activation thyroidism, as, for example, seen in a young 
girl with intense exophthalmic goitre. 

It is not my purpose to attempt to create another group in thyroid classi- 
fication. We have all so simplified the classification of thyroid disease in 
recent years that it is much better understood and hence much better treated, 
and I do not wish to further complicate it. I do desire, however, to attempt 
to establish in-the minds of physicians the existence of an atypical thyroidism 
of this type so that they may not overlook it in diagnosis because of its lack 
of obviousness, and so that they may not underestimate its unobtrusive but 
definitely certain seriousness. 

As relates to its diagnosis, all patients with unexplained weight loss, 
unexplained tachycardia, unexplained myasthenia, should be investigated by 
careful clinical investigation and careful metabolic studies as to the presence 
of a possible apathetic type of thyroidism, regardless of the absence of any 
of the t 3 q 3 ical signs of hyperthyroidism. If physicians will have this atypical 
apathetic type of thyroidism in mind, we feel sure from our own experience 
with them that patients whose abnormal states were hitherto not infrequently 
undiagnosed, will be diagnosed as cases of apathetic thyroidism, submitted to 
subtotal thyroidectomy, and so be restored to health and relatively 
normal capacity. 

It must, of course, be realized that there exist all gradations between the 
extremely intense and severe types of activated hyperthyroidism — for exam- 
ple, ill a young and active child up to the extreme, almost somnolent type of 
apathetic thyroidism in an aged person. Fortunately, however, the two types 
tend to remain, from the very character of their differentiating signs, quite 
clearly separated, making thus their recognition not difficult when one has in 
mind the existence of this type of apathetic atypical thyroidism and has had 
experience with it. 

It is very necessar3>- that surgeons who are operating upon patients with 
th 3 Toidism of this at3’^pical apathetic t3'pe should realize the great capacity of 
patients with this type of thyroidism to die unexpectedl3^ giving few or no 
warning signs as to the impending falalit3- in their course upon the 
operating table. 
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Before we recognized and became familiar with hyperthyroidism of this 
apathetic type, we suffered the unfortunate experience of seeing an occa- 
sional unexpected fatality after subtotal thyroidectomy on patients with this 
condition, in spite of the fact that their course upon the operating table was 
anything hut a disturbing one. Not infrecpiently patients with apathetic 
hyperthyroidism will maintain pulse rates upon the operating table during 
subtotal thyroidectomy of under 120, and without excessive pulse pressure. 
When these facts are associated in the surgeon’s mind with the pre-operative 
observation that the patient’s course pre-operatively has not been an activated 
one, and his basal metabolism rate has not been high, he is very likely to 
assume that subtotal thyroidectomy may unhesitatingly and immediately he 
undertaken with safety. By the same signs and line of reasoning, he is apt 
to assume, particularly due to the deceptively safe appearing course upon the 
operating table, that the entire operation can he done safely in one stage. 
It is in just such cases as this that unexpected fatalities arise. One should 
look rather to the pre-operative history of the patient and the recognition 
of the existence of this apathetic type of thyroidism to protect him against 
too early and too much surgery, rather than those striking danger signals of 
high pulse rates, high basal rates, high pulse pressure, and recent and exces- 
sive activation and intensification of the thyroidism which so characteristically 
accompany the typical patient with the activated type of hyperthyroidism and 
warn one of its dangers. 

The particular danger signals in the patient with the non-activated type 
of apathetic thyroidism are marked weight loss, usually gradual and over 
a long period of time, in contradistinction to the rapid and extreme loss which 
characterizes activated thyroidism ; the existence of the apathetic thyroidism 
for a long period of time, usually over a year; and an increase in the apathy 
which characterizes the disease. 

We have been so impressed with the possibility of an unexpected fatality 
in patients with apathetic thyroidism that we have taken the position that the 
demonstration of the presence of apathetic thyroidism in a patient assumes 
that some good reason must be advanced why a two-stage operation, right 
and left thyroidectomy, should not be done. We have assumed the position 
that all patients with the apathetic type of thyroidism should have right sub- 
total thyroidectomy, should return home for six weeks, and then return for 
left subtotal thyroidectoni)'', with a few exceptions — for the most part patients 
in whom the disease has not existed for a long time, or there has either been 
no weight loss or the lost weight has recently been regained. We realize that 
this will result, in all probability, in some unnecessary two-stage operations, 
hut since apathetic thyroidism carries with it no striking danger signals, but 
is still capable of serious atypical post-operative thyroid reactions which 
result fatally, this conservative operative procedure is necessary if we are to 
overcome the almost trivial operative mortality which still attaches itself to 
hyperthyroidism, and in our hands is largely related to patients with the 
apathetic type of thyroidism. 
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THERAPEUTIC FAILURES AFTER OPERATION 
FOR HYPERTHYROIDISM 

By John Rogers, M.D. 

OP New York, N. Y. 

Excision of a greater or less amount of the diseased thyroid is generally 
accepted as the best treatment for hyperthyroidism. The most reasonable 
explanation for the success of this operation (which, by the way, is not 
uniformly successful) involves an autoactivation and vicious circle hypoth- 
esis. The enlarged and overacting thyroid is supposed to produce a secretion 
which is in excess of the bodily needs, and this excess returns in the circula- 
tion to its source and stimulates the gland to continue indefinitely its pernicious 
activity. The operative reduction in the size of the gland, together with the 
necessary haemostasis, cuts off both the excess of secretion and its access 
through the blood-vessels to the gland. 

As the surgeon views his problems, there are three types of hyper- 
thyroidism : 

(1) That originating in a simple localized tumor or “toxic adenoma” 
without other appreciable enlargement of the gland. This group seldom or 
never presents exophthalmos, has little or no operative hazard, and has an 
excellent prognosis. But the majority of these patients are later subject 
to the vicissitudes of abnormal thyroid functionation, as are the other two 
groups. That is, they are generally of the type called “nervous,” and when 
the organism is subjected to stress or strain the symptoms indicating hyper, 
or less often hypothyroidism, become manifest. As these patients are 
familiar with the abnormal sensations, if they recur they generally come 
back for treatment before any goitre has appeared. 

(2) Hyperthyroidism from more than one toxic adenoma. If palpation 
and inspection show that the gland tissue which intervenes between tbe 
tumors is approximately normal in size and consistency, the simple enuclea- 
tion or excision of the tumors will prove nearly as satisfactory as the 
enucleation of a single toxic adenoma. But if there is a general enlarge- 
ment of the gland in addition to the tumor formation, especially if exoph- 
thalmos is present (and this is rare), the prognosis becomes less certain. 

(3) Hyperthyroidism resulting from a diffuse or general enlargement of 
the entire gland. In this group, at least in the early stages of the disease, 
there are no evidences of localized tumor formation. This occurs later. 
The surgical indications are generally accepted as removal of the enlarged 
isthmus with resection of enough of each lobe (together with the necessary 
hremostasis) to abolish the excess of secretion and still leave sufficient 
secretory tissue to perform the evidently vital functions of the gland. The 
most approved, because the least dangerous, technic begins tbe operation with 
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division and elevation of the isthmus and attached loljes from the trachea. 
This obviates the traumatism to the posterior part of the gland which is 
involved in turning each lobe out by a finger inserted behind it. The prog- 
nosis of this group is much less certain than in the other two. In my 
experience it has a close relationship to the size of the goitre, and the pres- 
ence or absence of exophthalmos. There is, in addition, to be considered 
the duration and severity of the hyperthyroidism and its complicating lesions. 
Exophthalmos occurs in about one out of ten of these cases. ' Its cause 
and mechanism are, of course, unknown, but its degree of development 
seems more or less proportionate to the gravit)*- of the outlook. If the 
operation proves successful, the exophthalmos seldom disappears before 
the expiration of two years. 

Hyperthyroidism, with a large goitre, on the other hand, as a rule seems 
to have a better surgical prognosis than that with a small “goitre.” Inci- 
dentally, the word “goitre” should be restricted to actual pathological condi- 
tions of the thyroid, and should not be applied to the simple soft hyper- 
trophy without other symptoms so common in youth and which is apparently 
an enlargement to compensate for the bodily needs. 

These three groups of hyperthyroidism, or (i) the single, and (2) 
multiple toxic adenoma, and (3) the diffuse hyperplasia of the gland, show 
a tendency to merge into one another. That is, the thyroid containing a 
single toxic adenoma may develop one or more other tumors, and at the 
same time there is usually but not always an enlargement of the inter- 
vening glandular tissue. Or the primary diffuse enlargement may have 
one or more nodules form within it. It is exceptional for the goitre to 
enlarge after the development of hyperthyroidism. But in the history, the 
“goitre” is generally the first symptom noted and the hyper syndrome 
comes afterwards. Occasionally, however, this course of the disease is not 
apparent, and the hyperthyroidism develops with little or no goitre. This 
is sometimes actually the case, but more often at least some thyroid enlarge- 
ment can be detected. This seems to mean that the usual progress of 
events, or first hypertrophy of the gland, and later its “overactivity,” can- 
not take place. There is some mechanism which should prornde for the 
primary hypertrophy, and this mechanism is lacking in the group of hypei- 
thyroid patients who are the most difficult to cure and who most commonly 
relapse, or after the usual radical operation develop neuroses which lack 
the hyperthyroid characteristics. A troublesome antemia is a not infre- 
quent sequence. 

Before citing examples of these observations, it is advantageous to re- 
view the little that is known about the physiology of the thyroid, k'luch 
can, and should, be inferred from clinical expei'ience. The meaning, fo' 
example, of the most common secjuence of events, or first hypertrophy of 
the gland and then hyperthyroidism, should j^robably be interpreted as a 
progressive failure in function. Each stage apparently represents an attempt 
at compensation. There is no doubt that a deficiency of iodine in the ingesta 
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can cause an enlargement or hypertrophy of the thyroid. This happens, not 
always but often enough to prove that iodine is an important factor in the 
change. It is not the only one, because the administration of iodine after 
the hypertrophy has occurred seldom causes it to disappear. This primary 
hypertrophy is generally accepted as an automatic attempt at compensation. 
That is, when the product of the thyroid is inefficient because of a lack 
of iodine in the alveolar epithelium, these cells multiply and the entire organ 
enlarges to support their proliferation. This change generally seems suffi- 
cient to support the bodily needs for the thyroid product, because in the 
majority of instances, after the gland reaches a certain size, the hyper- 
trophy ceases and a so-called “simple goitre” persists indefinitely (but may 
at any time overact). As long, however, as it remains a simple hypertrophy 
without the development of fibrous or adenomatous tissue, it enlarges by 
becoming congested whenever the organism requires any increase in the 
activity of its epithelium. This regularly occurs during menstruation, or 
during the expenditure of effort which may be voluntary or involuntary, as 
during an infection or after traumatism or cerebral excitation (nervous 
strains). 

If the primary hypertrophy, which may be due to iodine deficiency, is 
not adequate for the bodily needs, the next stage in the process should 
show a more rapid epithelial proliferation, and the infolding of the alveoli, 
and this change is generally regarded as characteristic of hyperthyroidism. 
It seems to represent an attempt at compensation which “goes” wrong. The 
automatic demand for the thyroid product results in an excessive product 
which is presumably deficient in its iodine content because of the manifest 
benefit which follows the administration of iodine. The mechanism by which 
these morphological and physiological changes arc brought about is, of 
course, unknown, but the underlying and general nature of the disturbances 
seems to me evident. 

Where, however, the thyroid enlarges and then overacts without an)'' 
demonstrable lack of iodine in the ingesta, the process cannot be essentially 
different. Iodine is still important, as shown by the beneficial effects in 
hyperthyroidism. But the evidence still points to a primary defect in the 
quality or quantity of the thyroid product and the hypertrophy (which may 
not occur) and the later overactivity are in all probability attempts at com- 
pensation. In this hypothesis the assumed “weakness” of the thyroid, as 
shown by its primary hypertrophy and later “overactivity” (when it is not 
due directly to a lack of iodine in the ingesta), may be congenital as is 
strongly suggested by the not infrequent familial occurrence of the disease. 
One should be able to inherit a weak thyroid like a weak brain ; a congenital 
weakness is evident in cretinism, or the weakness might be acquired in many 
ways. For example, a weakness in organs which, experimentally, support 
or are functionally associated with the thyroid, like the pituitary or adrenals 
or others, adds to the complexity of the problem but at the same time 
shows how the thyroid “weakness” might be acquired. If it can be accepted 
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that the hyperthyroid gland is primarily a weak and inefficient organ and not 
one which is viciously overacting and so should he ruthlessly sacrificed, much 
can be gained. IMutilating operations can at least be avoided, especially in 
hyperthyroidism with a small rather than a large goitre. 

The usual operative procedure is “subtotal thyroidectom3^’’ But this 
should not be too literally applied, especiall}' when there is little or no goitre. 
The gland seems to have a marvellous capacity to regenerate, but when it is 
too much reduced in size it may, and apparently often does, functionally fail. 
That is, the hyperthyroidism does not cease after operation and the organism 
continues to show the evidences of thyroid overactivity. The symptoms are 
not infrequently altered from their original character, but remain distressing 
and disabling, and are very difficult to relieve. Therefore, the safest opera- 
tive rule in the presence of a small or absent goitre is to reduce the blood 
supply as far as possible, and if resection is attempted to make it fulfil the 
same purpose (reduction of blood supply), and remove only enough of the 
thyroid tissue to leave the organ approximately normal in size (and this is 
really a small organ). 

The causes which produce the manifestations of the apparent thyroid 
“weakness” or hypertrophy, and later “overactivity,” or overactivity with- 
out the preceding hypertrophy, are also debatable, but should not be so 
obscure when there is considered the accepted and principal treatment of all 
thyroid abnormalities, namely, rest. Fatigue always intensifies, and rest 
alleviates the symptoms. Fatigue involves a preceding active metabolism, 
and the thyroid product is known to be concerned in the metabolism of 
practically every organ in the body. Infections, or traumatism, or rapid 
growth, or- active cerebration with its reflections upon the viscera through 
the involuntary nervous system, are among the general causes which should 
and apparently do originate activity in the general metabolism, and should 
cause a “weak” thyroid to hypertrophy and eventually to “oA'^eract.” Hence 
it is reasonable to regard fatigue in its physiological sense as the ultimate 
cause of both enlargement of the gland and hyperthyroidism. ’ 

As regards “cerebration,” or “mental strain,” as a cause of the dis- 
turbance, it is general^ recognized that the “nervous” type of individual is 
more or less predisposed to the disease. A “nervous” personality is only 
one which responds to environment with more than the unsual expenditure 
of energy. One who is “nervous” therefore must require active metabolism, 
and the “weakest” organ in the chain upon which this depends should be the 
first to fail. In “nervous” men, this seems most frequently to be the stomach, 
and the result is manifested by gastric hyperacidity and pylorospasm, and 
later gastric ulcer. “Nervous” women seem more commonly to develop 
hyperthyroidism. There are many close analogies between these disorders, 
and not the least is the evident involvement of the involuntary nervous 
system, and its psychological association with the emotion of fear. In one 
form or another it is at the bottom of Avorry, anxiety, excitement .or grief 
Avhich is so commonly present in the histor}' of the origin or beginning of 
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hyperthyroidism (or pylorospasm and many other neuroses of the involun- 
tary system). 

This may or may not have to do with the adrenals and their functional 
failure with that of the thyroid. However this may' be, and whatever part 
the involuntary nervous system may play '' in the hyperthyroidism, the 
surgeon should assume the presence of a weak or inefficient thyroid, no 
matter how much it may' appear to “overact.” The gland, therefore, should 
not be reduced in size bey'ond that which was the original or healthy normal, 
and if relapse occurs after operation, unless a reappearance of hypertrophy 
of the gland is manifest, a secondary radical operation has a' dubious out- 
look. Medical treatment, with rest as its chief ingredient, combined with 
iodine and organ therapy', and a large admixture of “tincture of time,” are 
more promising. 

The following case histories illustrate some of the above obser\'ations. 

Case I. — Miss M. L., aged twentj'-two, during a strenuous college life noted a 
slight, right-sided thyroid enlargement (no palpitation). Later after examinations she 
developed “palpitation” and the pulse rate was found to be 100-120, metabolism plus 20 
to plus 30. Goitre just perceptible on the right side. In July, 1919, the right lobe 
and isthmus of the thyroid were excised with some lessening of the tachycardia, but 
the asthenia persisted. In November, 1923, there was still inability to do any work. 
There were insomnia and “shakiness,” a pulse rate of 76-140. Metabolism of plus 10. 
Scar of a “collar” incision. No perceptible “goitre.” 

During 1923, 1924, 1925, various thyroid preparations were administered, and the 
best results were finally obtained with a mixture in equal parts of a glycerine extract 
of thyroid and adrenal. This seemed to gradually relieve the weakness and nervous 
irritability, and during 1928 she began to perform the duties of a part-time teacher. 

In 1929 there was considerable" improvement, but she could not endure even a 
moderate day’s work without the aid of the glycerine extract of thyroid. Any other 
preparation produced tachycardia. 

In 1930 there is still persistent the asthenia and nervous irritability. While in bed 
and at rest, no physical abnormality can be detected. But when up and about “effort 
tachycardia,” with dyspnoea, is evident. 

The symptoms all date from the hyperth}'roidism which occurred in 1919. Pre- 
viously. she could be called robust but of a nervous temperament. Hence, it is reason- 
able to regard the symptoms as due to a defect in what can be called the “driving 
chemistry” of the nervous sj'stem, and the primar}' cause is evident!}' a defective thyroid. 

rhi.s is a typical example of many similar therapeutic failures. They 
occur most often when the disease develops during adolescence or early 
youth, apparently, after a combination of strenuous mental and physical 
effort, and with a small rather than a large “goitre.” No matter whether 
the existing final abnormality is called psychasthenia, or neurasthenia, or 
neurocirculatory asthenia, it is traceable to the same defect in the nutrition 
of the nervous system, which in turn is evidently dependfent upon a 
weak thyroid. 

C.\SK II. — J. D., aged thirty-eight, salesmauager, after strenuous work, developed 
a small goitre in 191S, but no tachycardia (hypothyroidism). 

In 191Q (first operation) the development of exophthalmos, tachycardia and nervous 
irritability forced operation. The right, or larger, lobe was excised, and after some 
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improvemenb during the next month he resinned work. Recurrence of tiie symptoms 
followed. 

In 1920 (second operation) he .submitted to excision of the isthmus and part of 
the left lobe. After resting three months with considerable gain he returned to work 
and again relapsed. 

October, 1928, typical Graves’ disease, with marked exophthalmos. Small, hard 
remnant of thyroid, apparently the lobus py'ramidalis, on right side of thyroid cartilage, 
and small hard remnant perceptible on left side. Pulse rate 100-120. Metabolism plus 
30. Good general nutrition. 

November, 1928 (third operation), both inferior thyroid arteries (quite large) tied. 
Considerable improvement followed. Medication consisted of i grain of iodide of iron 
daily, and 10 minims of a glycerine extract of adrenal. This seemed to control the 
rather frequent bowel movements. He then attempted to resume work and again 
relapsed. 

March, 1930 (fourth operation), the enlarged remnant of the thyroid on the right 
side (lobus pyramidalis) was excised. Exploration revealed an apparently posterior 
remnant of the right lobe. Then the left lobe, about two inches long and an inch 
thick and very vascular, was resected to leave about the normal amount of tissue. 
Convalescence was uneventful, and he resumed part-time work after two months of 
rest. He is now working moderately, but seems dependent upon a i grain iodide of 
iron pill daily, and a mixture in equal parts of glj'cerine extracts of thyroid and adrenal. 

September, 1930, slight exophthalmos. No goitre. Pulse rate 80-120. Metabolism 
plus 10. Iodine with the glycerine extract of adrenal and a small amount of a glycerine 
extract of thyroid seem essential to maintain strength enough for even a moderate 
amount of work. 

In each of the operations the goitre could be accurately described as 
small. Benefit followed each resection which at least reduced the size of 
the gland to such an extent that it was not externally perceptible. It be- 
came perceptible only after the resumption of work (compensatory 
hypertrophy) . 

Case III. — Miss N., aged forty, nurse, after a long period of strenuous night duty 
suffered from extreme fatigue and noted a goitre which was just perceptible (hypothy- 
roidism). Rested and improved, but after another period of strenuous nursing, developed 
evident but moderate hyperthyroidism. 

In 1917 (first operation) both superior vessels were ligated, and the tachycardia 
subsided. Shortly after resuming work the hyperthyroidism became again manifest. 

In 1918 (second operation) the right or larger thyroid lobe was excised and tonsils 
removed. Complete recovery followed. After three months she resumed work, and 
the hyperthyroid symptoms again recurred. 

In 1925 (third operation) the left lobe of the thyroid, which was just perceptible, 
was resected. After resting six months she felt well, but on resuming work she again 
relapsed. 

June, 1928, slight exophthalmos, no perceptible goitre, pulse rate 1 10-120. Weight 
120 pounds. Hsemoglobin 40 per cent, metabolism plus 30. Fair general condition. It 
seemed useless to operate, and she was given a i grain iodide of iron pill once daily, 
and a mi.xture in equal parts of the glycerine extracts of thyToid and adrenal. A slow 
improvement followed. 

October, 1928, the weight had increased 20 pounds, and the pulse rate varied between 
80 and 120, and the hremoglobin was 60 per cent. She resumed nursing duty but seemed 
dependent on the combined thyroid and adrenal feeding. Without it she became too 
weak to work. 

December, 1929, came to the hospital after a period of rather strenuous nursing 
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work with a fibrillating heart and almost uncountable pulse. Hsemoglobin 30 per cent. 
Red cells 1,240,000. After two weeks, both the haemoglobin and red cells had become 
less and the blood picture showed distinct pernicious anaemia. Lilly’s Liver Extract 
was then added to the thyroid and adrenal feeding, and improvement rather rapidly 
followed. 

September, 1930, haemoglobin 90 per cent, red cells 4,700,000, pulse rate (irritable) 
80-120, systolic blood-pressure 140, weight 132. She is now taking one tubule thrice 
weekly of the Lilly Extract, and daily the glycerine extracts of thyroid and adrenal, and 
is again attempting to work and seems normal in health. 

Case IV. — Miss A. N., aged seventeen, has grown nearly 6 inches in the last 
eighteen months, and during this period developed a “goitre.” Menstruation began at 
twelve years of age, but stopped when the goitre appeared (hypothyroidism?). During 
the last six months has noted palpitation and recently some exophthalmos (hyper), 

December, 1926, very large, well-developed girl (5 feet 10 inches in height), slight 
exophthalmos, moderate, soft, vascular goitre, neck circumference IS% inches, pallid but 
flushes easily, moist skin, pulse 120-140, weight 170 pounds, metabolism plus 40. 

December, 30, 1926. — Novocaine ansesthesia. Both inferior thyroid arteries (very 
large) tied through a vertical incision behind the lower end of the sternomastoid muscles. 

January 7, 1927. — Ethylene anesthesia. Resection of the thyroid beginning at the 
isthmus and leaving each lobe a little larger than normal. Histological report of the 
specimen was “typical of Graves’ disease.” 

March, 1927. — Perfect recovery, except for a perceptible exophthalmos. “Goitre” 
not visible. Neck 14 % inches. Pulse rate 76. 

November, 1927. — Resumed school work and showed a gradual recurrence of 
hyperthyroidism. 

February, 1928. — Typical Graves’ disease again present. Pulse rate 1 10-120. Goitre 
enlarging, neck i 5 J 4 inches. Metabolism plus 30. Rest in bed, with i grain iodide of 
iron pill once daily and 10 minims of a glycerine extract of adrenal three times a day, 
produced marked improvement. 

June, 1928. — Again practically normal. But after a rather strenuous social summer 
relapse occurred. 

November, 1928. — Typical Graves’ disease again. Considerable but soft goitre, neck 
^ 5 %, pulse rate 120. Five X-ray treatments were administered over the thyroid (com- 
bined with rest and iodine and adrenal feeding which previously had been ineffective) 
produced rapid improvement. 

September, 1930, — No evidence of any thyroid abnormality. Goitre has disappeared. 

This history shows the effect upon the thyroid of rapid growth and the 
beneficial influence of X-ray treatment over the gland. In the soft, hyper- 
thyroid goitre, especially when the symptoms are of short duration, this 
agent is often of remarkable benefit ; but the patient must be warned about 
overstrain,” that is, must be fully aware of so-called “physical limitations,” 
or relapse can be expected. This seems to mean a thyroid which is not 
competent to promote more than a limited amount of the general meta])olism. 

1 his does not deny that if the gland is protected or “helped out” for a long 
enough period it may and probably will become normal. 

Case V. — ^kliss B. A., aged twenty-three, stenographer. After a period of strenu- 
oii.s work, with little .sleep, noted a small goitre (Iwpothyroidism), and some w'eeks 
ater was troubled wdth i>alpitation and then w'as aware of “staring” e\-es. 

April, 1923. — Slight exophthalmos. Easily perceptible small firm goitre, pulse rate 
120, weight 109, metabolism plus 30. 
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Operation consisted in the ligation of all four thyroid vessels, in two stages. This 
was followed by great improvement, but after resuming work two months later, there 
was a rather severe tonsillitis and exacerbation of hyperthyroidism. The goitre, which 
had nearly disappeared, immediately enlarged. 

In December, 1923, the tonsils were found “chronically infected.” Exophthalmos 
had recurred. The pulse rate was again 120 and metabolism plus 40. 

February, 1924. — Infected tonsils removed. This was followed by an almost 
immediate improvement in the hyperthyroidism, and after three months of rest the 
same strenuous mode of life was resumed. 

October, 1925. — Reports in apparently perfect health. The exopthalmos and the 
considerable firm goitre had both entirelj- disappeared. There had been a gain in 
weight of 25 pounds. 

The most striking feature was the alteration in the structure and functkination of 
the thyroid. Before the tonsillitis it had only been perceptible ; afterward it had become 
large and showed signs of increasing activity. Then, excision of the spongy, chronically 
infected tonsils had resulted in a more or less rapid disappearance of all the thyroid 
symptoms, including the considerable and rather hard goitre. The cause and the effect 
seem obvious. 

Judged from a therapeutic .standpoint, the .simplest form of hyper- 
thyroidism seems to be that due to a single toxic adenoma. If there is no 
other gross enlargment of the gland, the enucleation of the tumor will more 
or less rapidly and without appreciable danger cure the symptoms. But 
many, if not the majority, of these patients are subject later, under condi- 
tions which put stress upon the general metabolism, to the vicissitudes of 
abnormal thyroid functionation. Hence, many of these patients who present 
a toxic adenoma seem to have primarily a “weak” gland. The tumor does 
not usually recur (if one is not overlooked at the primary operation). It 
can be supposed to originate as a punctate hccmorrhage in the substance of a 
“weak” gland which has become congested in some attempt at functionation. 
This smaller or larger haemorrhage into the substance of the thyroid is not 
very uncommon, and sometimes causes the sudden development of a painful 
tumor which is easily ( ?) differentiable from an abscess. But if the haemor- 
rhage is minute it might be the focus of irritation around which the prolifer- 
ating tissues could form an adenoma. However this may be, the gland which 
appears grossly normal outside of the adenoma should be regarded as “weak 
and, therefore, should be disturbed as little as possible. Enlargement of the 
gland is often apparent with a single toxic adenoma, yet if it is slight, simple 
enucleation of the tumor is generally curative. 

Many of these adenomata show just outside of their capsule a narrow 
area in which the alveoli have the characteristics of the hyperthyroid gland. 
Elsewhere these changes are absent, or the alveoli are simply larger than 
normal. In these cases the post-operative asthenia is generally persistent 
and can be relieved and convalescence shortened by thyroid feeding pref- 
erably with the glycerine extract of thyroid. Only when the toxic adenoma 
is accompanied by a noticeably diffuse hypertrophy of the gland is it 
necessary to consider (in addition to the enucleation) resection of the organ. 
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Whenever there is doubt, ligation of the accessible vessels is preferable. It 
conserves presumably valuable tissue. 

There may, however, be two forms of the single toxic adenoma, one 
originating, as suggested above, in a “weak” gland, and another being a 
truly toxic, benign neoplasm which is analogous to the tumors of the 
parathyroid or pituitary or adrenal or even of the Islands of Langerhans. 
Instances of tumors of these organs, Avith the symptoms of excessive func- 
tionation of their characteristic cells, have not infrecpiently been reported. 
After excision of the tumor the symptoms disappear. Corresponding tumors 
of the thyroid should occur. These might he the cause of the “tliyroid heart” 
which of late has been much discussed. These patients usually present a 
dilated and fibrillating heart with its associated lesions and symptoms, but 
show very little of the usual hyperthyroid signs, and the metabolism is 
somewhere near that which should be expected from the heart condition. 
The clue to the origin of the disturbance can I)e found in perhaps a small 
localized tumor in the thyroid. After its excision, which is comparatively 
simple and safe, the heart and the associated lesions usually return more 
or less rapidly to normal. May not these true toxic adenomata of the 
thyroid, when they do not end prematurely in a cardiac death, be the com- 
mon origin of the carcinomata which are supposed to originate most 
frequently in a benign tumor of the gland? 

The following history illustrates the unrecognized toxic adenoma with 
serious heart complications: 


Case VI. — Miss B. S., aged fifty-one, teacher, had been ill many years, first with 
gastric symptoms — for which gastroenterostomy had been performed — then with “heart 
disease.” 

In October, 1927, she was emaciated, and though 5 feet 7 inches in height, weighed 
o'dy 71 pounds. The heart w'as dilated (apex in the anterior axillary line), very 
irregular in action, pulse rate uncountable at the wrist. The legs w'ere oedematous. 
The liver and spleen were slightly enlarged. In the course of the e.xamination, a small 
tumor, apparently in part calcareous, was found in the right lobe of the thyroid. 
This, she said, had been present many years. The left lobe and isthmus were imper- 
ceptible. It did not seem possible that this partly calcareous thyroid adenoma was 
the cause of the heart condition, and the treatment was medical for three months. 
She left the hospital in December, 1927, much improved. 

In October, 1928, she returned in a slightl}' worse condition than the year pre- 
viously. There was extreme emaciation, diarrhoea and a dilated and fibrillating heart 
with an uncountable pulse rate. Weight 71 pounds. Metabolism plus 30. After rest in 
bed for two w'eeks, under ethylene anaesthesia, the left lobe and isthmus appeared normal. 
The right lobe, w'hich consisted of an ovoid adenoma about inches long and i inch 
thick, was excised. The upper half of the tumor was calcareous, the low'cr half showed 
the structure of a “thyroid adenoma.” Recovery w'as uneventful. At the end of a 
week the heart, with the aid of digitalis, showed a nearly normal action. At the end 
o a month she left the hospital, and in June, 1919, there was no siern of any abnormality, 
and there had been a gain in w’eight of 60 pounds. 

It seemed incredible that such a small and partly calcareous adenoma should have 
caused so much damage, and that the heart could have again become normal. 
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The following history illustrates a toxic adenoma which occurs in a 
weak thyroid : 

Case VII. — Mrs. T., aged forty, hard-worked mother of four, had suffered from 
numerous nasal and tonsillar infections, and finally a vaginal repair and appendix 
operation. A few weeks afterward she noted a small tumor in the right lobe of the 
thyroid, and later began to feel tachycardia. There were the usual hyperthyroid signs: 
a two-inch globular dense tumor in the right thyroid lobe; pulse rate 110-120. 

December, 1919. — A cystadenoma was enucleated under novocaine anaesthesia from 
the right thyroid lobe. The remainder of the gland appeared normal. Recovery within 
ten days. Pulse rate 76. 

October, 1921. — After a strenuous month with sick children returned with complaints 
of being weak, tired, nervous and wakeful. No goitre. Pulse rate 100. 

November, 1921, after two weeks in bed, and 5 minims of a glycerine extract of 
thyroid three times daily, the pulse rate and general health were normal. 

May, 1923, after a strenuous social winter there was headache, nervousness, asthenia 
and insomnia. No goitre. Pulse rate 80-100. Glycerine extract of thyroid again 
relieved all the symptoms. 

April, 1924. — She sustained a Codes fracture of the right wrist and much pain as 
proper treatment was unobtainable for three days. After reduction of the fracture and 
splinting, the thyroid could be palpated for the first time since operation. There were 
complaints of a “lump in the throat,” with headache and asthenia. Pulse rate 80. 
Glycerine extract of thyroid again relieved all the symptoms, and when the splints, were 
removed the thyroid enlargement had disappeared. 

June, 1929, again after a winter of strenuous social life, there were complaints of 
an aching, “choky” throat, asthenia, headache and insomnia. No goitre. Pulse rate 76. 
Glycerine extract of thyroid promptly relieved the symptoms. 

The following history illustrates a fatal therapeutic failure with multiple 
toxic adenomata ; 

Case VIII. — O. M., aged forty-nine, factory superintendent, first noted a “goitre” 
as a lump on the right side five years ago after work and worry in the settlement of a 
strike. During the next two years other nodules appeared, coming after “labor troubles. 
Then palpitation, sweating, weakness and insomnia followed. 

December, 1925. — Physical examination showed good general nutrition, pallor, mul- 
tiple thyroid adenomata, largest on the right side, scattered throughout both lobes. 
Pulse rate 90-100. Systolic blood-pressure 140, weight 156. Metabolism was plus 30. 
After a month of rest, with a i grain iodide of iron pill daily, there was no appreciable 
improvement. 

January, 1926, under ethylene anesthesia, a large substernal adenoma was turned out 
on the left side and trimmed away, with enucleation of several adjoining nodules and 
preservation of as much apparently normal tissue as possible. Many adenomatous 
nodules were then excised from the right lobe. After suture of the remnants of thyroid, 
and ligation of both superior vessels, each lobe was approximately normal in size. At the 
close of the operation the general condition seemed excellent, and pulse rate was 80. 
Histological report. — Colloid adenoma of the thyroid. 

January 15, or twelve hours later, pulse rate and temperature began to rise, and 
restlessness and delirium appeared. 

January 16, 7 a.m. — Pulse 160, temperature 104°, respiration 40. Delirious. Minims 
30 of a non-coagulable aqueous extract of thyroid (‘ Thyroid Residue”) given by hypo 
every two hours. 

January 16, noon. — Pulse 130, temperature 102°, respiration 30. Delirium less, 
much improved. Th3’roid administration stopped. 
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January i6, night. — After 3 p.m., pulse rate and temperature began again to rise, 
and were not checked by thyroid hypodermatically. Patient died in coma about 6 a.m. 

This history of multiple toxic adenomata is reported to show the probable 
significance of the dangerous or fatal reaction which may follow extensive 
mutilation of the diseased gland. In this instance the many tumors were 
scattered over or through tissue which, in the gross, appeared more or less 
normal and so worthy of retention. The excision or enucleation of the 
tumors, however, recpired much traumatism of the apparently sound 
tissue and, consequently, its function must have been suppressed. The 
result was a fatal post-operative toxaemia which, at the outset, seemed to be 
relieved by the subcutaneous administration of a non-coagulable aqueous 
extract of the thyroid (“Thyroid Residue”). Later this treatment failed. 
I, as well as others, have reported many instances of the dangerous post- 
operative “toxaemias” which seem, by the administration of a thyroid ex- 
tract, to have been saved from impending death. There is at least one report 
in the literature of a similar success with thyroxin, but I have not dared to 
use it, chiefly because of its slow effect. The inference to be drawn from 
these experiences is that the toxaemia is not due to a sudden increase of the 
“poisonous” (?) thyroid product; the traumatism inflicted upon the secreting 
cells should suppress and not increase their function. It is more reasonable 
to believe that the sudden failure of the alveolar epithelium deprives the 
nervous system of some essential nutritive element and it reacts accordingly. 
It is probable, therefore, that in advancing hyperthyroidism there is a 
progressive failure in the nutrition of the central nervous system, and the 
nerve cells contain no reserves. Consequently, when the inadequate thyroid 
support is suddenly withdrawn these cells fail. The toxaemia terminates in 
a coma not unlike that of diabetes. It suggests a nervous starvation rather 
than a toxaemia. If there were available for hypodermatic use the normal 
product of the thyroid, the acute thyroid toxaemias could all probably be 
saved. Thyroxin is undoubtedly a very active derivative of the gland, but 
experimentally it does not seem to quite fulfil all of the functions of the 
gland. It acts upon the sympathetic system, and is capable of “sensitizing” 
it, whatever that may ultimately signify. Aqueous or alcoholic extracts 
of the entire thyroid, however, seem to stimulate the vagus and, clinically, in 
early typical hyperthyroidism, the vagus, or parasympathetic system, rather 
than the sympathetic is most active. It is possible that the advancing 
thyroid toxemia is due to an increasing amount of thyroxin in the thyroid 
product and a decrease in some unknown but vitally important other con- 
joined material (?). 

In these histories a i grain iodide of iron pill has been given once daily 
m conjunction with a glycerine extract of thyroid, or a glycerine extract of 
adienal. Sometimes the thyroid and adrenal have been combined. The 
I grain iodide of iron pill (ferrous iodide) of the National Formulary 
contains approximately 0.8 grains, or 52 milligrams, of iodine. Twenty 
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minims of the more commonly used Lugol’s solution contains about 2.5 
grains, or 156 milligrams, of iodine. If this (20 minims of Lugol’s solu- 
tion) is administered constantly in hyperthyroidism, there will be an occa- 
sional acute exacerbation of the disease which seems then to mean that the 
epithelium of the thyroid alveoli is too “weak” to metabolize such an amount 
of iodine into colloid. For the latter is absent in the toxasmic gland and 
in its place the alveoli are filled with a mass of disintegrating cells. To be 
sure, nothing is known about the relationship of the colloid material to 
the actual product of the thyroid ; but the absence of colloid and the presence 
of severe toxaemia at least suggests that the thyroid is not performing its 
function. Its normal morphological elements are lacking and, therefore, 
it is not poisoning the nervous system by functioning too much. If the 
colloid material represents the secretion of the gland (and there is a general 
agreement that it does not) the colloid is absent. On the other hand if it 
is some intermediate product, as seems probable, then the disintegrating 
cells in the alveoli are manifestly not this intermediate product and the 
nervous system is “starved.” 

A toxic adenoma, however, apparently poisons the heart, probably through 
its nerve supply. But, as in Case VI, the central nervous system is not 
appreciably affected. It does not show the peculiar irritability of the usual 
hyperthyroidism. 

A I grain iodide of iron pill once daily, with its comparatively small 
iodine content (and about 19 per cent, of iron) seems never to show the 
occasional dangers of the usual large dose of the compound solution of 
iodine and is much simpler to “take,” and also provides the slightly ques- 
tionable benefit of the iron. Many of these patients show some anemia. 
There are many reports in the literature which show that a very small dose 
of iodine in hyperthyroidism is as effective as a large dose,, and also i.s 
preferable. 

There is no doubt of the beneficial effects of thyroid feeding in pro- 
nounced hypothyroidism, or myxoedema, yet there is no knowledge as to 
how or where it or any other organ therapy acts. The usual medicament 
is a desiccated product containing a standardized amount of iodine. Even a 
minute amount of this material may intensify the symptoms of these “post- 
operative therapeutic failures” who are afflicted for a long period with 
asthenia and effort tachycardia. Being convinced that the primary fault m 
these cases was essentially a hypothyroidism, I have experimented with 
all the available thyroid preparations, and have found that a glycerine extract 
(one of the earliest products used in organ therapy) seems the least toxic 
and the most generally beneficial. It is made by mixing equal parts of 
glycerine and hashed fresh pig glands. After straining, or filtering, off the 
coarse particles, 5 minims of the nearly clear liquid contains approximately 
0.04 milligrams of iodine. This medication is employed at first in a dosage 
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somewhat smaller than 5 minims, and gradually increased as the tolerance 
is established. 

Several years ago I supervised some experiments which seemed to prove 
that the feeding of adrenal material increased the iodine content of the 
dog’s thyroid. Adrenalin did not. With this hint, I administered in hyper- 
thyroidism in conjunction with iodine some preparation of the adrenal, pref- 
erably a glycerine extract of the entire gland. It seems particularly useful 
when there is activity of the gastro-intestinal tract, such as abnormal hunger 
and frequent bowel movements. It is also useful in combination with 
iodine and a small amount of the glycerine extract of thyroid in the pres- 
ence of an irritable rather than a constantly fast pulse rate. This represents 
the common post-operative asthenia with an “effort tachycardia.” A glycerine 
extract of the adrenal prepared like the similar thyroid extract contains 
approximately 0.14 milligram of adrenalin in 10 minims of liquid. These 
preparations are available commercially in 5 and to minim pills. 

During the incipient stages of hyperthyroidism, and especially during 
the post-operative recovery, many of these patients complain bitterly of a 
feeling of pressure or constriction in the region of the thyroid. It bears 
some resemblance to a spasm of the oesophagus, and has in several instances 
cited in the literature been demonstrated as such (by radiography). For the 
relief of this symptom, a combination in equal parts of glycerine extracts 
of thyroid and adrenal is very useful. X-ray treatment of the gland for 
hyperthyroidism is generally regarded as useless. But in the early stages 
of a post-operative recurrence it may be curative, as in Case IV. It may also 
stop the tachycardia in a beginning hyperthyroidism with a small soft goitre. 
But to be effective it must always be supplemented by preventive and sup- 
porting treatment. 


SUMMARY 

Hyperthyroidism probably represents an attempt at compensation which 
goes wrong.” It usually begins with a simple hypertrophy of the gland. 
The thyroid promotes the metabolism, and so the functional or cellular 
activity of practically every organ and tissue in the body. It performs 
this function through an iodized secretion made by the alveolar epithelium 
In the hyperthyroid condition of the gland there is a multiplication of these 
cells. Iodine generally decreases this proliferation, but sometimes increases 
•t. The epithelium thus seems to vary in its vital capacity or ability to 
metabolize iodine. If the secretion is inefficient from lack of iodine, or from 
lack of the vital capacity to metabolize it, the gland is “weak” and should 
hypertrophj'^ to compensate for the bodily needs which are expressed auto- 
madcally through the blood or nerve supply, or both. These needs are 
activity in any one or more organs, and the effect is that of fatigue or its 
biochemical equivalent. The normal response of a “weak” thyroid to pro- 
moic this production of energ)’^ is a multiplication of the alveoli and their 
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epithelium. If this proves inefficient to meet the bodily demands there is a 
more rapid proliferation of the epithelium, with a resulting hyperthyroidism. 
If the normal preliminary hypertrophy is slight or absent this phenomenon 
should represent an additional unknown factor of “weakness” in the 
thyroid. Consequently, under these conditions, extreme operative reduc- 
tion in the size of the gland is of doubtful value. 

The purpose of operative interference is to reduce the quantity of secre- 
tion and, at the same time, to check the apparent autoactivation of the gland. 
The latter is the most reasonable explanation of at least some of the effects 
of thyroid feeding (autoactivation). 

The immediately post-operative functionation of the thyroid should be 
conserved by gentle manipulation of the unexcised portion. 

The convalescence, which is often prolonged, needs constant supervision 
to avoid fatigue, or its physiological equivalent in infection or emotional 
strain. The thyroid should also be supported by a small amount of iodine to 
check the epithelial proliferation, and by (experimental) organ therapy 
to support the “weak” gland ; thyroid (when the resting pulse rate is normal) 
or adrenal (to help the weak alveolar epithelium to metabolize the iodine), or 
possibly pituitary or ovarian preparations. 


1044 



RESULTS OF THYROIDECTOMY 

ANALYSIS OF ONE HUNDRED CASES 

By Alfred H. Noehren, M.D. 

OF Buffalo, N. Y. 

FROM THE BEFPA1.0 THYROID CLINIC 

Thyroidectomy as the best treatment for hyperthyroidism is being chal- 
lenged in many quarters today ^ and the results claimed for it vary widely, 
all the way from i8 per cent.^ to 92 per cent.^ of cures. Careful and 
unprejudiced study of the post-operative results, therefore, is needed to 
clear up this question. Complete pre-operative examination and careful 
preparation of toxic goitre patients by qualified groups and carrying out 
of the operative procedure by teams trained in the handling of these cases 
has reduced the mortality of thyroidectomy to the point where that pro- 
cedure is no less dangerous to life than medical treatment, radiation, or no 
treatment at all. The only question that remains, therefore, is which form 
of treatment offers the best chance of complete and permanent cure. 

In this study we have taken loo consecutive thyroidectomies during the 
period ending three months ago and compared the pre-operative condition 
with that found three months later. It is, therefore, a study of the immediate 
results of thyroidectomy only. We have confined ourselves in this way be- 
cause our records are almost complete in these cases. It is our intention 
to follow this group through the coming years and report the final results 
later. We have taken all thyroidectomies, because the boundary line be- 
tween non-toxic and slightly toxic goitres is a very indefinite one and to 
place cases into the one group or the other brings in the personal element. 
Neither have we separated the toxic adenomas and exophthalmic goitres, 
because of the confusion that exists regarding their relationship and because 
most pathological thyroids contain a combination of various liistological 
pictures. 

Having thus made the selection of bur group entirely impersonal, we 
Have carried out the same principle in our post-operative examinations, 
using as the basis for our comparisons tests that are not influenced by 
personal opinion, namely, the pulse, the weight, and the basal metabolism. 
In addition to these three tests, we have also taken into consideration the 
patients own statements as to their nervousness and their general state 
of health, because even with favorable objective findings, a patient is not 
cured unless sbe herself is satisfied and feels good. 

Under this latter head would be included most of the subjective symp- 
toms. such as pressure symptoms, shortness of breath, dysphagia, weak- 
ness and palpitation. 

axing first the pulse rate, we find that three months after operation 
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it had decreased in seventy-one, increased in twelve, remained stationary in 
eleven, with no records in six cases (Fig. i). The average pulse before 
operation was 104 }^, three months after operation it was 87. Of those 
that remained stationary, all were 85 or less before operation. Thus we 


DECREASED 
INCREASED 
STAIIOHARY 
NO RECORDS 

* Fig, I, — Pulse three months after operation. 

have only 12 per cent, to 13 per cent, that did not show a decreased or a con- 
tinued normal pulse three months after operation. 

A similar condition was found in the weight of these patients (Fig. 2). 
Sixty-seven patients gained an average of 9 pounds, twenty-one remained 
stationary, while nine lost an average of 6 pounds (one lost 22 pounds), 
with no records in three cases. Here again, all who remained stationary 


GAINED 
SgATIOHARY 

LOST 

NO RECORDS 

Fig. 2. — Weight three months after operation. 

had not lost weight before operation except two. Thus only ii per cent, 
did not show a gain, or continued normal weight three months after operation. 

A parallel condition was found in the basal metabolic rates (Fig. 3)- 
Sixty-eight patients showed a decreased rate after three months, nine re- 
mained stationary, fourteen showed an increased rate, with no records in 
nine cases. Before operation, the average rate was -{-30, the highest being 
-t-80, the lowest — 23. Three months later the average rate was -J-S, the 

DECREASED 
STATIONARY 
INCREASED 
NO RECORDS 

Fig. 3. — Basal metabolism three months after operation. 

highest being -(-70 (see second unimproved case below), the lowest — 18. 
Again all but one of those who remained stationary had a normal or near- 
normal rate before operation. We see, then, that only 15/4 per cent, did 
not show either a decrease or continuance of a normal rate. Incidentally 
we found the lowest rate after operation only — 18, showing that no 
serious hypothyroidism followed subtotal thyroidectomy. 

Going now to the statements of the patients themselves, first, as to their 
nervousness, second, as to their general condition, we find the following. 
Before operation, six patients said they were not nervous, two slightly 
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nervous, forty-seven quite nervous, and forty-five very nervous (Fig. 4). 
Three months after operation, sixteen reported no change, forty-six said 

ABSEira 
SLIGHT 
MODERATE 
HARKED 

Fig. 4. — Nervousness before operation. 

their nervousness was less and twenty-three said that it was much less, with 
no records of fifteen (Fig. 5). In other words, not a single patient re- 


TOGHANGED 

LESS 

HUGH LESS 
KO REGORDS 

Fig. 3. — Nervousness three months after operation. 

ported her nervousness worse, while sixty-nine reported improvement and 
sixteen no change in three months. 

Finally, we have analyzed what the patients themselves think of their 
condition. While this may not be a strictly accurate A\'ay of judging the 
results of thyroidectomy, nevertheless it is most important. The most 
complete cure as measured b}^ tests and figures is of little use to the patient 
if she does not think that she is better. I have divided the patients into 




57 

44 


Fig. 6. — General condition three months after operation. 

five classes: A, those who report a “perfect result,” “feeling fine,” “can’t 
find superlatives,” etc. ; B, those “feeling good,” “good recovery,” “O.K..” 
etc.; C, improved; D, very little improvement; E, no improvement. (Fig. 6) 
shows the number in each of these groups. 

Dividing the cases into two groups, those that improved and those with 
ver}' little or no improvement, we find that 93^4 per cent, of those recorded 


A. 



BfPROVKn 
ROJ l^provk u 
J?0 RECORDR 


Fig. 7. — General condition three months after operation. 

belong in the former and per cent, in the latter group, with no records 
in seven. (Fig. 7.) 
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An analysis of the six cases that showed very little or no improve- 
ment follows : 

The first case was the only operative death in the hundred patients, representing 
io8 operations, 8 having been done in two stages. This patient, a woman of forty, 
had a very toxic adenomatous goitre and developed a marked post-operative reaction, 
complicated by a collapse of the trachea, necessitating tracheotomy. Death occurred on 
the second post-operative day. 

The second patient was a woman of sixty with a very toxic adenomatous goitre 
accompanied by some mental disturbance. Unilateral subtotal thyroidectomy was done, 
she made a good operative recovery, and was sent home to await improvement before 
removing the other lobe. There was no improvement, however ; she continued to lose 
weight ; her basal metabolism remained at -}- 70 ; finally she refused to take nourishment, 
became maniacal, and died about six months after operation. 

The third patient was a man of forty-five with a somewhat latent toxic adenomatous 
goitre. His pulse was 84 and regular, but his basal metabolism was 51 and he 
had lost 17 pounds in weight. During the operation, his pulse became very rapid 
and only one lobe was removed. He was sent home and placed on the usual post-opera- 
tive treatment under the care of his doctor, but at the end of three months he still had 
a very rapid, irregular pulse and his basal metabolism was -f- 59, although he was feeling 
better and had gained in weight. We are hoping to get him into a little better condi- 
tion before removing the other lobe. 

The remaining three patients suffered from very toxic exophthalmic goitres. The 
one, a Polish girl of twenty, had a unilateral thyroidectomy done, but had such a 
severe reaction that it was considered best to send her home for six months, with definite 
instructions as to rest, diet, etc., which she promptly proceeded to disregard. On a visit 
a few days after leaving the hospital, she was found in the midst of a hilarious birthday 
party. 

The second, a young man of eighteen, also of Polish parentage, had a bilateral 
subtotal thyroidectomy done in two stages and was sent home with similar instructions as 
in the preceding case. He, too, promptly proceeded to disregard them and inside of one 
month married, although strongly advised against it. 

The third patient, a girl of sixteen, had a bilateral subtotal thyroidectomy done, 
followed all instructions faithfully, but nevertheless showed only slight improvement at 
the end of three months. We are hoping that her improvement is merely delayed, 
as has occurred in a number of our cases not in this series. 

Thus we see that of the six unimproved cases, two are probably due to 
the patients’ refusal to cooperate and in two others we are looking forward 
to later improvement. In all six cases we feel sure that neither medical 
treatment nor radiation nor a combination of the two would have accom- 
plished any better results, except in the patient who died after operation. 
She, of course, would have lived a little longer, but in all probability would 
not have been cured. 

Summing up these various findings, we come to the following conclusions : 

1. In a series of 100 consecutive thyroidectomies, representing 108 opera- 
tions, examined three months after operation, 93 per cent, report either 
satisfactory improvement or complete cure. 

2. This percentage is verified to a considerable extent by three objective 
tests as follows: 

Cl. An average pulse rate of 104J4 before operation rvas reduced to 87 
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after operation and 87 per cent, of the patients showed a reduction or 
continuation of a normal pulse rate. 

b. Sixty-seven patients gained an average of 9 pounds, while nine lost 
an average of 6 pounds after operation and 89 per cent, either gained 
weight or continued a normal weight. 

c. An average basal metabolism of -j-28 before operation was reduced 
to an average of -|-8 after operation, while 84 per cent, showed either a 
reduction or continuance of a normal basal metabolic rate. 

3. Taking all factors into consideration, we would place the percentage 
of cures three months after thyroidectomy somewhere between 80 per cent, 
and 90 per cent. 

4. A study of these cases over a longer period of time may show a re- 
currence in some, but may also show improvement in some of those that 
did not improve after three months. 

5. With an operative mortality of i per cent, and a cure of 80 to 90 
per cent, in three months, thyroidectomy seems to offer the best chance of 
cure in most cases of goitre. 
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BILATERAL EMPYEIMA OP THE PLEURAL CAVITIES 

By E. Lawrence Keyes, M,D. 

OF New Yoke, N. Y. 

PKOM THE SECOND SOBOICAL DIVISION OP THE NEW TOHK HOSPITAL 

AIedical progress since the late war has been remarkable for the triumphs 
of the thoracic surgeon. Profiting by a rare circumstance which combined 
the necessity of treating large numbers of severe war wounds of the chest 
with that of treating even’ greater numbers of empyemas, he has produced 
an abundance of excellent work which has revolutionized and radically 
improved, among other things, the treatment of empyema. His successes 
are reflected in practice by the more intelligent care of empyema, and in the 
literature by the appearance of excellent articles uyjon the subject. 

One phase of the subject of empyema, however, has stood apart from 
the stream of investigation and discussion like some small hamlet untouched 
amid the changes of a great world. This phase is bilateral empyema. Its 
occurrence is much less rare than many text-books would indicate. Its sever- 
ity tends to be exaggerated. Its treatment is sometimes undertaken with a 
hesitancy that is the complement of unfamiliarity, while the principles of 
treatment are not always clearly understood. Hence any attempt which may 
stimulate renewed interest in this subject is not likely to be futile. 

Such an attempt has been made here in the form of an outline of the 
natural history and treatment of the disease based upon forty-one case 
reports and guided by a review of the literature. The forty-one cases 
include one case* personally observed at The New York Hospital and two 
other unpublished casesf from the same hospital; also thirty-eight cases 
collected from the literature of the past ten years. The review of the 
literature briefly summarizes the partial reviews of Scanlaifl in 1928 and 
Bozzotti^ in 1913, and brings up-to-date and abstracts the more thorough 
monographs of Mackenzie^ in 1914, FabrikanU in 1911, and Hellin in 
tgos^ and 1907.® 

Natural History of Bilateral Empyema. Definition . — The term “bilateral 
empyema of the pleural cavities” denotes a condition in which pus is found 
in both pleural cavities at or about the same time. 

Bilateral empyema is usually considered a complication of unilateral 
empyema. It is almost always acute, very rarely chronic. 

* The author takes pleasure in an expression of his indebtedness to Dr. Eugene H. 
Pool for a suggestion which inspired this work. 

fOne of these cases is from the First Surgical (Cornell) Division of The New 
York Hospital and is included by permission of Dr. James Morley Hitzrot. 
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Incidence . — About 7.7 per cent, of all empyema cases are bilateral accord- 
ing to Hellin-'* who found that 113 of 1.448 empyema cases showed involve- 
ment of both sides. Lower figures are usually given. Thus, Lord'^ in 
Osier’s “Modern Medicine” quotes 2.0 per cent., or 5 out of 248 cases; 
Geitz® records 0.8 per cent., or 5 out of 588 cases from a review of twenty- 
three Swedish hospitals ; while my figure is 0.6 per cent., or 3 out of 495 cases 
at The New York Hospital from 1914 to 1930. Standard text-books, if 
they mention the subject at all. usually agree with Da Costa^ in saying 
“in civil practice I have seldom seen it.” Graham, however, observes 
that empyema “is bilateral in probably less than 5 per cent, of . . . non- 
fatal cases.” 

For children, Holt and Howland^^ call empyema “bilateral in about 3 
per cent, of all cases, but oftener in infants.” 

The incidence during the epidemics of influenza of 1917 to 1919 was 
very high. DunhanT- found it to be 42 per cent, in the United States 
Army Camps in 1917, or 253 out of 603 empyemas. Stone’s^® figure was 
19 per cent, at Fort Riley for the winter of 1917-1918; he observed 19 
out of 100 empyema cases. Likewise with other epidemics of influenza the 
incidence may be high ; thus Mackenzie® saw many cases during an epidemic 
near Portland, Oregon, in 1899. 

Age . — The average age is eleven and one-half years. Extremes of eight 
months and sixty years were reported by Fabrikant.^ About 75 per cent, 
of cases occur before the twelfth year. 

N^.r. — Males predominate over females by 3 : 2. 

Primary Disease . — The most frequent cause is pneumonia; it preceded 
75 per cent, of cases. Three-quarters of these pneumonias were broncho- 
pneumonias. “Primary” bilateral empyemas accounted for 20 per cent, of 
Fabrikant’s cases."* One of the cases of this series might so be classified 
(Case 26). 

The rarer causes are pysemia, tuberculosis, actinomycosis and the exan- 
themata. Surgical operation or its complications may also precede. Very 
interesting is the epidemic of puerperal sepsis which was followed by many 
cases of bilateral empyema described by Charrier*"* in 1855 ; the occasional 
rases recorded since have been collected by Hellin® and Fabrikant."* 

Bacteriology. — The pneumococcus is the usual causative organism. It was 
cultured from the pus of twelve patients of this series. The haemolytic 
streptococcus, however, almost invariably accompanied the post-epidemic 
influenzal cases. A variety of other organisms may be present. 

Rarely a different organism is obtained in the two sides, as with Case 39. 

Pathology. — The pathology does not differ from that of unilateral 
empyema. 

Pathogenesis. — The involvement of the two sides rather than one mav 
lie accounted for in part by a preceding pneumonia of the two lungs, and 
this w.as true of twenty-one cases of this scries. An increase of virulence of 
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the infective organism may also be a factor as was indicated by the high 
incidence accompanying the wartime influenza epidemic. On the other hand, 
there are patients whose lowered resistance is a predisposing cause, as 
illustrated hy Cases 40 and 41. Occasionally empyema of both sides follows 
pneumonia of one lung (Cases 30, 31 and 40). Here the empyema of the 
other side possibly arose from a pneumonia so slight as to be overlooked, 
or possibly by metastatic infection. The cases of “primary” empyema are 
very difficult to explain. 

Why should not bilateral pneumonia more often be followed by empyema 
of both sides? Certainly the majority of the pneumonias of both lungs 
which are succeeded by empyemas are succeeded by an empyema confined 
to one side. It may be that most pneumonias mature with unequal rapidity 
on the two sides so that the antibodies from the first empyema are sufficient 
to prevent a contralateral empyema. 

The time of appearance of the two empyemas may be simultaneous, as 
shown by Cases 31, 32 and 41 ; or not, as Cases 33 and 39 illustrate. In 
Case 33 almost two months intervened. 

Diagnosis . — Diagnosis presents no unusual features, and it will be 
correctly made more often if the condition be borne in mind. 

Complications . — These are similar to those of unilateral empyema. 

Prognosis . — The mortality was 37 per cent, for Fabrikant’s series of 118 
cases.^ It is 19.5 per cent, for this series, but this figure is of little significance 
as it omits all the numerous deaths of 1917 to 1919. 

The prognosis should be influenced greatly by the type of the infection. 
Thus many patients with the pneumococcic type recover, whereas there is 
no record of recovery of a single individual with the streptococcus hsemolytic 
type. Failure to make this distinction may have influenced certain authors, 
Heuer^® for example, to classify all bilateral empyema “among the fatal 
cases of empyema.” However, cases following influenza are by no means 
necessarily fatal. Thus, Mackenzie® saw at least three during the Portland 
epidemic of 1899 (Cases 6, 7 and 8), while Cafritz^® and Beck^'^ successfully 
treated influenza cases, the latter that of a pregnant woman (Case 25)- 

Treatment. (A) General Principles . — The general principles of the 
treatment do not differ from those of unilateral empyema, and may be 
found thoroughly discussed in any of the principal works on chest surgery 
written since the late war. A brief note on current practice must suffice here. 

(fl) Maintenance of the nutrition of the patient by high-fluid and 
calorific intake is very important ; for empyema is sometimes like typhoid, a 
long wearing disease. 

(&) Obliteration of the empyema caAuties is to be accomplished by 
drainage and reexpansion of the lungs. Thoracotomy Avith rib resection is 
often necessary, though intercostal drainage alone may suffice. The patient 
may hasten reexpansion by using blow bottles. Secondary operations to 
promote drainage or to prevent chronicity may’^ be required. 
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The drainage tubes should not be permanently removed until the empyema 
cavities have become obliterated as shown by physical signs and by rontgeno- 
grams, and until discharge from the wound sinuses has become slight in 
amount and sterile. 

Drainage should be deferred if possible until the pus within the pleural 
cavity has become thick, thoracenteses being employed meanwhile. Thus 
intrapleural adhesions will have time to form, and the pneumonic process 
to subside. Streptococcic empyemas must not be drained as early as pneu- 
inoccocic and other types of empyema. 

Rarely, repeated thoracenteses may cure a bilateral empyema. 

(c) Avoidance of open pneumothorax is a measure of great importance. 
It should be attempted by using drainage of the closed type ; in other words, 
by drainage which maintains a negative intrapleural pressure. After some 
days the closed may be changed to the open type. 

(d) Sterilization of the empyema cavity may best be accomplished by 
frequent irrigations with some solution, such as solution of chlorinated soda 
(Dakin’s). The solution if kept warm will avoid heat loss from the lung. 

(B) Particular Application . — For discussion, let us assume that there is 
a patient having bilateral empyema of similar extent and duration on the 
two sides. Let us further assume that by application of the principles out- 
lined above a decision has been reached that it is time for drainage. The 
question immediately arises as to whether to drain both sides simultaneously 
or not. 

To this question many writers have in the past answered “No” because 
of the fear of bilateral open pneumothorax. They have based their fear upon 
the assumption, prevalent up to the ending of the late war, that an open 
pneumothorax of both sides would be followed by collapse of both lungs and 
consequently by death. 

Investigations carried on during and since the late war, particularly 
those of Graham and Bell,^® have shed new light on the pneumothorax prob- 
lem and on the treatment of empyema. They have shown that the medias- 
tinum of normal individuals is so flexible that it will readily transmit smaller 
pressure changes from one pleural cavity to the other; in other words that 
the chest may be considered practically as one instead of two cavities in 
so far as intrapleural pressures are concerned. 

They have also determined that there is a certain area of opening into 
the pleural cavity, 51.5 square centimetres, which is the maximum com- 
patible with life if the thorax is normal and if the individual’s vital capacity 
equals 3,700 cubic centimetres (a common average figure for the vital 
capacity). This is so because of a definite relationship between the amount 
of air entering the lungs and that entering the pleural cavity. Openings 
into the pleural cavity smaller than 51.5 square centimetres are increasingly 
well borne. It is to be understood, however, that the above deductions were 
made with reference to the normal thorax. If the mediastinum is stabilized 
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by adhesions or by induration, then a unilateral opening of much larger 
size than the one mentioned may be made. On the contrary, if no such 
stabilization has occurred and if the patient’s vital capacity is low {e.g., 
1,000 cubic centimetres) because of pneumonia, or other reasons, then a 
much smaller pleural opening may be fatal. Since it is the area of opening 
and not the number or position of the openings that is of importance, similar 
openings into each pleural cavity will have no more ill effect than a single 
opening into one pleural cavity of twice the area. 

Experience has justified these theoretical conclusions. Many soldiers 
with surprisingly large open wounds of both chest cavities survived. More- 
over, eleven patients with bilateral empyema-® have been operated upon by 
simultaneous thoracotomies on both sides. No patient died as a result of 
the operation ; one patient collapsed temporarily but was resuscitated, and 
another died twelve days later from a cause not attributable to the operation. 
Furthermore, forty-two other patients-^ were operated upon by almost 
simultaneous thoracotomies, that is to say by thoracotomies performed on 
the two sides within twenty-four hours of each other. None of these 
patients died, and all eventually recovered. Thus, a total of fifty-three 
simultaneous, or nearly simultaneous, thoracotomies has been performed 
without a single operative death, and with eventual recovery of all but one 
patient. 

Bilateral simultaneous thoracotomy for bilateral empyema, then, has 
proved itself an excellent method of treatment. This will be more apparent 
when it is observed that all the above simultaneous thoracotomies were per- 
formed under the open method, hence under conditions less favorable than 
would have prevailed under the safer closed method. Certainly simul- 
taneous or nearly simultaneous closed thoracotomies should be more 
extensively used in future. It is also notable that many patients are very 
little relieved after the first thoracotomy; they tend to remain very little 
changed until after the second thoracotomy when they often show sudden 
and remarkable improvement, as was the experience with Case 39 and others 
of this series. Delay in opening the second side, therefore, seems to 
accomplish little, but rather to weaken the powers of resistance; another 
reason for the simultaneous method. 

If for some reason it is decided not to drain simultaneously, there arises 
the question as to which side is best for the initial operation. The left side 
has usually been preferred because of the belief that the heart would thereby 
gain greater freedom of action, and that pericarditis would be less apt to occui. 
These are worthy considerations. Concerning the likelihood of pericarditis 
Dunham^- says that “there is no marked difference in the relations of the 
pericardium to the pleura on the two sides of the chest, and pericarditis 
has occurred at least as frequently with an empyema on the right side as with 
one on the left.” 

If the empyemas are quite unequal in extent, the larger should be drained 
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first ; but again, let it be repeated that the second side should be drained very 
soon thereafter. In the interval thoracenteses are usually beneficial. 

Case i.— (Personal observation.) A girl of two years, Jewish, was admitted to 
The New York Hospital, December i8, 1928. Fmvily Hufo;y.— Three of the ten 
brotheis and sisters were dead before the age of four years of pneumonia, meningitis, 
and diphtheria. Picvious history— One. year before admission there had been an opera- 
tion for abscess of the right thigh, the operation being complicated by pneumonia 



Fig. I. — Chest rontgenogram of the case observed personally (Case I — 

Case 41 of table) tahen the day after admission, December ig, 1928, show- 
ing beginning eftusion at the right and possibly the left base and early 
bronchopneumonia This report and the three that follow are by the late 
Dr. Webster W. Belden, of The New York Hospital. 

and diphtheria. Thereafter the gait was limping. Present illness. — The mother stated 
that fourteen days previously, December 4, the child had caught cold, and later coughed 
and had a chill. The family physician found the child to have a high fever, and put her 
to bed. There was considerable improvement for a week, but thereafter a relapse. The 
coughing increased, and much thick yellowish material was expectorated. Finally 
the child became drowsy. Physical e.vctniination . — On admission the child appeared very 
sick and emaciated. The temperature was 100.2 degrees Fahrenheit. Respirations were 
rapid and grunting, and there was a frequent non-productive cough. The chest was 
symmetrical and equally expansile. Both lungs showed dulness posteriorly up to the 
angle of the scapula; the left axilla also showed dulness. Breath sounds, voice sounds, 
and fremitus were unchanged from the normal. The heart w-as percussed centi- 
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metres to the left of the midsternal line in the fifth interspace. The pulse rate was 
no to the minute, the rhythm regular. The leucocytes were 12,400 per cubic millimetre 
with 83 per cent, polymorphonuclear leucocytes and 17 per cent, lymphocytes. The 
urine was normal, and other findings normal. 

A diagnosis of bilateral bronchopneumonia and bilateral acute empyema was made. 
It was confirmed by rontgenogram on December 19 (Fig. i) which revealed pleural 
effusion at both bases and bronchopneumonia. Thoracenteses three days after admis- 
sion (December 21) yielded thick greenish pus from both pleural cavities. Cultures 
from both sides showed a pneumococcus type I. A total of 80 cubic centimetres of 
pus was withdrawn from the right side, gnd an amount unrecorded from the left. 
Seventy cubic centimetres of pus were withdrawn from the left side the next day. 
Little improvement followed. The child lay propped up in bed, semicomatose and 
cyanotic, struggling to breathe and to cough. It was now or never for drainage; 
moreover, six or more days of waiting after onset of the empyema seemed time enough 
to render opening the pleural cavity relatively safe. It was decided to drain the right 
side first because of the preponderance of pus in the right chest. Physical signs showed 
displacement to the left of the heart and trachea, while the signs of fluid extended on 
the right as high as the spine of the scapula posteriorly,' and to the third rib anteriorly 
in the midclavicular line ; whereas on the left they extended only to the angle of the 
scapula posteriorly, and were absent anteriorly. Meanwhile it was hoped that repeated 
thoracenteses would take care of the left side. 

Accordingly operation for closed drainage of the right pleural cavity was per- 
formed December 24. With the patient seated the operative field was prepared by 
application of a half-strength solution of tincture of iodine. A preliminary thora- 
centesis at the operative site yielded thick pus. After infiltrating the overlying skin 
with I per cent, procaine a small incision was made in the eighth right interspace 
in the posterior axillary line and carried down to the parietal pleura. A No. 22 
French catheter was then seized in a Kelly clamp and plunged through the unopened 
pleura into the pleural cavity. Thick pus immediately flowed through the catheter 
which was clamped off in order to maintain closed drainage. The soft tissues and skin 
were then approximated closely about the catheter by silkworm sutures passed through 
an encircling cuff. The operation lasted ten minutes and caused no reaction. 

With the patient removed to the ward a drainage-irrigation apparatus was 
arranged. The end of the catheter, which protruded from the wound, was con- 
nected by a glass Y-tube to two other tubes, a drainage tube and an irrigation tube. 
The drainage tube was carried under the bed to a glass receptacle and its end kept 
under water. The irrigation tube led up to a bottle of irrigating solution hung at 
the head of the bed, and was kept clamped off except when in use. Before removing 
the clamp from the catheter which protruded from the. wound all the tubing was filled 
with a solution of chlorinated soda (Dakin’s), and all air excluded. After removing 
the clamp negative pressure was thus immediately exerted on the empyema cavity. 

The tubes were irrigated three times a day by allowing to flow through them about 
10 cubic centimetres of the solution of chlorinated soda from the bottle at the head of 
the bed. When clogged bj" pieces of exudate, as often happened, the apparatus was 
disconnected, and the protruding catheter irrigated by manual suction with a syringe 
until all obstructions were removed. During this procedure the protruding catheter 
was never for a moment left open except while being subjected to negative pressure. 
Then, after cleaning the apparatus it was reconnected. Responsibility for the apparatus 
and its proper working rested with one house officer. 

The amounts of pus drained day by day varied greatly. No accurate measurements 
were made, but some days at least 100 cubic centimetres were returned. On one occa 
sion 70 cubic centimetres of pus were withdrawn through a syringe within a few minutes. 
As a rule manual drainage proved more efficient than mechanical arrangements for t e 
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removal of pus and exudate. Large clumps of Avhitish-yellow fibrinous matter were 
often obtained; the pus or exudate bore some resemblance to curdled milk. 

Slight improvement in the condition of the patient followed operation. The 
temperature ranged between loo and loi degrees, sometimes reaching 103 degrees. 
The nutrition remained poor. Fluids were forced. A transfusion of 200 cubic centi- 
metres of whole blood was given (December 26). The left pleural cavity was tapped 
repeatedly; December 26, forty cubic centimetres of pus were obtained; January i, forty, 
and January 3, only eight. 

The right pleural cavity was reported free of fluid by a rontgenogram of December 
31, seven days post-operatively, but the left chest still showed haziness and mottling. 

Closed drainage was replaced by open on the eighth da}' after operation (Jan- 
uary i). The catheter was removed and a soft open rubber tube put in its place. 

The patient’s condition was becoming steadily worse. While not so sick as just 
before the first operation she .still did not appear to be very far from death. Examina- 
tion revealed a rather extensive bronchopneumonia of both sides added to the left 
empyema. The wound on the right continued to drain moderately. 

Since the right lung was well expanded it was decided to open the left side. The 
twelfth day post-operative, therefore (January 5), operation for closed drainage of 
the left pleural cavity was performed. The technic employed and the after care were 
similar to that already described. 

Immediate and continued improvement followed operation. The temperature gradu- 
ally subsided to normal. The child was allowed up after the twenty-seventh day post- 
operative, the temperature never exceeding normal limits thereafter. 

The closed drainage of the left side was changed to open on the fourth day post- 
operative by removal of the catheter and insertion of a soft rubber tube into the wound. 

The drainage tubes were retained in both sides until the thirty-third day after the 
second operation (February 7) when they were finally removed. 

Rontgenograms of the chest after the third day following the second operation 
(January 8 and 16) showed both pleural cavities free of fluid and both lungs com- 
pletely expanded and clear. 

The patient was discharged cured April 4, 1929, about four months after the onset 
of illness. She had gained much weight and was in excellent physical condition. Both 
wounds were completely healed. There were no abnormal physical signs in the chest, 
and no cough. 

The condition was entirely satisfactory when seen in the Follow-Up Clinic 
July 7, 1929. 

Case II. — A boy of seventeen was admitted to The New York Hospital May 
18, 1918. The family history and previous history were irrelevant. Present illness . — 
The patient was taken with pneumonia of the right lung April 29, 1918, which spread 
to the left lung on May 4. The family phj'sician made a diagnosis of pleurisy of 
both sides, the right more marked. Physical e.vamination. — The day of admission the 
patient appeared emaciated and acutelj' sick. The temperature was 102.4 degrees, 
Fahrenheit, pulse 126, and respirations 34. The right chest lagged during inspiration. 
The right lung showed flatness below the angle of the scapula with diminished breath 
sounds ; anteriorly there was flatness below the level of the nipple and diminished 
breath sounds with segophony and pectoriloquy at the level of the nipple. The left 
lung showed impairment of percussion, and a few coarse rales below the angle of the 
scapula. The urine was normal and the examination was otherwise normal. A pro- 
visional diagnosis of empyema of the right pleural cavity was made. 

At operation the next day open drainage of the right pleural cavity was performed. 
Gas oxygen anaesthesia was employed. A needle \\-as inserted in tlie eighth interspace, 
posterior axillary line, and pus obtained. One and one-half inch of the eighth rib 
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then resected. After opening the pleura a large empyema cavity was revealed. Two 
rubber tubes were inserted for drainage. Culture from the pus revealed strepto- 
coccus viridans. 

Following operation there was moderate improvement. A rontgenogram seven 
daj^s later (May 26) showed a thickened right pleura and right pneumothorax, but no 
fluid in the right chest. The wound did not drain well so exploration of the wound 
was done ten days after the first operation (May 29). Under gas-oxygen ansesthesia a 
finger was passed into the cavity through the wound, but no pocketing was found. A 
drainage tube with suction, closed drainage, was applied, and following operation the cav- 
ity was regularly irrigated according to Carrel-Dakin technic. The condition then showed 
slight improvement. Cultures from the wound showed a mixed culture of pneumococcus 
type II and staphylococcus aureus. 

Improvement was such that the patient was up and about from June 18 to June 25. 
He was then returned to bed because of accumulation of fluid in the left chest as shown 
by physical signs and rontgenogram. 

Operation for open drainage of the left pleural cavity was performed fifty-one days 
after the first operation (July 3). The technic was the same as for the first operation, 
except that the ninth instead of the eighth rib was resected. Culture from this side 
showed a pure growth of pneumococcus which was not typed. Rapid improvement 
followed this operation and the temperature remained within normal limits after the 
fifth day post-operative. 

The patient was discharged in excellent condition July 13. He left against advice, 
but the right wound had completely healed, and the left was closed and granulating. 

A follow-up' a year later, July 25, 1919, showed the patient in good health. 

Case III. — A boy of two and three-quarter years was admitted to The New York 
Hospital September 19, 1917. The family history and previous history were irrelevant. 
Present illness. — The child was taken with cough and fever .September i. He grew 
worse and developed severe dyspnoea on September 12. Physical examination on 
admission revealed a very sick white boy coughing frequently. The left lung showed 
dulness, bronchial breathing, and a few coarse rales below the angle of the scapula 
posteriorly, and dulness between the third and sixth ribs anteriorly. The right lung 
was normal. The heart was displaced, slightly, to the right. The leucocytes were 
38,600 per cubic millimetre of blood; 86 per cent, were polymorphonuclear leucocj'tes. 
The urine was normal, and the examination otherwise normal. 

A provisional diagnosis of lobar pneumonia, left, and empyema (?) was made. 
Suspicious signs of empyema were reported by rontgenogram taken the next day. 

The patient’s condition became progressively worse. Nine days after admission 
(September 28) a left thoracentesis was done and yielded about S cubic centimetres of 
thick pus. Culture of the pus returned a pneumococcus. 

The operation of open drainage of the left pleural cavity was performed eight 
days after thoracentesis (October 6). Without anssthesia an intercostal incision was 
made in the eighth left interspace and scissors were forced through the pleura into 
a large empyema cavity, from which much thick pus ran out. Two drains were placed 
in the cavity. 

The post-operative condition was better for about a week, but was progressively 
worse thereafter. A rontgenogram taken October 14 showed no signs of fluid, however. 

November ii fluid was discovered in the right chest. Marked emaciation was 
also present. The next day, thirty-five days after the first operation, an operation 
was performed for open drainage of the right chest using the same technic as on the 
left. Pus was obtained ; it was sterile. 

Following operation there was no improvement, and the child died eight days after 
the second operation (November 20). 
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Case Reports of Bilateral Empyema, 1910 to 1930 


I 

2 

3 

4 

s 

6 

7 

8 

9 


Patient I 

A 

Days from 
iagnosis of 
jmpyema 
until first 
operation 


Organism 

cultured 

from 

empyema 


Days 

be- 

tween 

opera- 

tions 


Author and 
year 

Age 

Sex “ 

1 

Primary disease 

Type of drainage 

Re- 

sult 

I. 

Edmond 

1910 “ 

5 



Pertussis; 

broncho-pneu- 

monia 

? 

1 — Right, open 

2 — Left, open 

7 

C 

2. 

Corner and 
Grant 

1911 

29 

F 

0 

7 

? 

1 — Right, open; re- 
section of rib 

2 — Left, open; re- 
section of rib 

I 

C 

3 - 

Gand and 
Poissonier 

1911 

4 

M 


“Grippe*’; pneu- 
monia 

? 

Open, simultaneous 

0 

C 

Bozzotti 

1913 = 

25 

F 

II 

? 

? 

1 — Left, open; rib 
resection 

2 — Right, open; rib 
resection 

S 

C 

S- 

Zingher 

1913 “ 


M 

0 

Bilateral 

bronchopneu- 

monia 

Pneumo- 

coccus 

1 — Left, open; re- 
1 section 8th rib 

2 — Right, open; in- 
tercostal incision 
and drainage 

26 

1 

C 

6. 

Mackenzie 
1914’ and 
1924 ” 

7. 

34 

? 

(adult) 

1 

■ 

“Influenza” 

“Influenza” 

? 

? 

Open, simultaneous 

1 — Right, open 

2 — Left, open 

H 

C 

C 

8. 

> 

(adult) 



“Influenza” 

? 

1 — Right, open 

2 — ^Left, open 

■ 

C 

9 - 

7 

IfH 


? 

? 

Open, simultaneous 

0 

c 

10. 

Bunts 

1914=® 

13 

? 

? 

Acute appendi- 
citis. operation; 
pleural pneu- 
monia 

? 

1 — ? open 

2 — ? open 

n 

c 

11. 

Lund and 
Morrison 
1916 

■ 

1 

■ 

Left lower lobar 
pneumonia; 
right middle 
and lower lobar 
pneumonia 

? 

1 — Left, open; 9th 
rib resected 

2 — Right, open 

1 

c 

12. 

Cafritz 

1918 

? 

F 

? 

“Grippe” 

7 

Pus was thin 

1 — Left, open; 8th 
rib resection 

2 — Right, open 

23 

c 

13. 

Norriin 

1919 So 

8 

F 

II 

Pneumonia 

Diplococcus 

pneumo- 

coccus? 

1 — Right, open; 8th 
intercostal inci- 
sion 

2 — Left, open; same 
technic 

28 

c 

14. 

Gundrum 

1920 

26 

M 

22 

Left lower lobar 
pneumonia; 
right lower 
lobar 

Pneumococ- 

cus 

type IV 

1 — Right, closed; 

• i8 F. catheter in 
loth right inter- 
space 

2 — Left, closed; 
same technic 

25 

c 

15. 

Durham 

1020 ss 

14 

M 

s 

Influenza; otitis 
media; bilat. 
mastoiditis; 
bilat. parotitis; 
pneumonia 

Staphylococ- 
cus aureus 

• 1 — ;Left, open; gth 
rib resected; re- 
peated aspirations 
2— ;Right,open;8th 
nb resected 

42 

c 
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Case Reports {Continued) 


I 

2 

3 

4 

S 

6 

7 

8 

9 


Patient 

Dsys from 
diagnosis of 
empyema 
until first 
operation 


Organism 

cultured 

from 

empyema 


Days 

be- 

tween 

opera- 

tions 


Author and 
year 

Age 

Sex 

Primary disease 

Type of drainage 

Re- 
■ suit 

i6. 

Glenn 

1920 ® 

Child 

? 

? 

1 

Left empyema fo!-i 
lowed by right 

? 

? 

? 

D 

17 - 

Child 

? 

? 

Left empyema fol-' 
lowed by right 

? 

? 

? 

D 

18. 

Jehn 

1921 

24 

F 

14 

Pneumonia, left 

? 

1 — Left, closed; rib 
resection 

2 — Right, closed; rib 
resection 

II 

D * 

19. 

SO 

F 

? 

Bilateral encap- 
1 sulated empy- 
ema 

? 

Both sides drained; 
methods not 
stated 

? 

c 

20. 

Ladd and 
Cutler 

1921 35 

Child 

? 

? 

1 

? 

? 

Simultaneous bilat- 
eral open drainage 

■ 

c 

21. 

Child 

? 

? 

? 

1 

? 

Simultaneous bilat- 
eral open drainage 

B 

c 

22. 

Child 

? 

? 

? 

1 

? 

? 

? 

D 

p- ■ 

Stenius 

1920 ’8 

? 

? 

? 

? 

? 

? 

■ 

C 

24. 

Schweizer 

1921 ” 

■ 

? 

? 

A chronic empy- 
ema. probably 
of tuberculous 
origin 

? 

! 

? 

1 

D 

25 . 

Beck 

1921 ” 

36 

F 

? 

Influenza; bilat- 
eral broncho- 
pneumonia; 
pregnancy, 8th 
month 

? 

1 — Right, closed in- 
tercostal.followed 
21 days later by 
resection of 8th 
rib 

2 — Left, closed 

24 

C 

26. 

Andrenelli 

1923 38 

43 

M 

? 

Abdominal symp- 
toms; retention 
of urine 

? 

Exudate was 
serofibrinous 

No operation; re- 
peated aspirations 

? 

C 

27. 

Auer 

192s 39 

8 

F 

2 (?) 

Acute respiratory 
infection; 
pneumonia 

Pneumococ- 

cus 

1 — Right, open (?) 
with rib resection; 
repeated aspira- 
tions 

2 — Left, closed 

i6 

C 

2S, 

Hedblom 

1925 -*0 

19 

mos. 

M 

? 

Bronchopneu- 

monia 

? 

1 — Right, closed (?) 
with rib resection 

2 — Left, closed (?) 
with intercostal 
drainage 

? 

C 

29. 

Mackey 

192s 

29 

M 

I (?) 

Lobar pneumo- 
nia rt. lung and 
left lower lobe 

Pneumococ- 
cus and 

1 pneumo- 
baciilus 

I — Left, closed; 

costal drainage ^ 

2 — Ri ght , closed ; in- 
tercostal drainage 

22 

C 

30. 

Matthews 

1927 

5 

M 

? 

Pneumonia, left 
(lobar) 

Streptococ- 
cus viudans 

1 — Left, closed (in- 
tercostal drainage) 

2 — Right, closed 
(intercostal drain- 
age) 

17 

C 


1060 


















































BILATERAL PLEURAL EMPYEMA 


Case Reports- (^Continued) 


I 

2 

3 

4 

5 

6 

7 

8 

9 

Author and * 
year 

Patient 

Days from 
iiagnosis of 
empyema 
until first 
operation 


Organism 

cultured 

from 

empyema 


Days 

be- 

tween 

opera- 

tions 


Age 

Sex 

Primary disease 

Type of drainage 

Re- 

sult 

31. 

Graves 

1928 <3 

6 

F 

4 

Acute appendi- 
citis ; appendec- 
tomy; (tertian 
malaria): lobar 
pneumonia, 
right upper 

Pneumococ- 

cus 

r—^Right, open, with 
rib resection 

2 — Left, open, with 
rib ’•esection 

S 

C 

32. 

Scanlan 

1928 ' 

21 

F 

I I 

Lobar pneumonia, 
both lower lobe' 

B. Coli 

1 — Left, closed (in- 
tercostal drainage) 

2 — -Right, closed (in- 
tercostal drainage) 

3 

C 

.33. 

Tixier and 
de Seze 

1929 n 

8 

M 

2 

Lobar pneumonia, 
left 

Lobar pneumonia, 
right 

Pneumococ- 

cus 

1 — Left, open, with 
rib resection 

2 — Right, closed 

63 

C 

Ravnitzky 
and Bogin 

1930 

35. 

s 

17 nio. 

F 

F 

? 

? 

Pneumonia 

Pneumonia, both 
sides 

? 

? 

1 — Right, intercos- 
tal 

2 — Left, rib resec- 
tion 

No operation; re- 
peated aspira- 
tions; brain ab- 
scess 

33 

C 

D 

36. 

214 

M 

s 

Otitis media; 
acute lobar- 
pneumonia, 
both bases and 
right middle 

Pneumococ- 

cus 

1 — Left, intercostal 
drainage 

2 — Right, rib resec- 
tion 

37 

C 

37. 

8 

F 


B ronchopncurao- 
nia 

Pneumococ- 

cus 

1 — Right, rib re- 
section 

2 — Left, rib resec- 
tion 

26 

C 

38. 

I 

F 


Pneumonia 
(lobar) left up- 
per and right 
base 

Streptococ- 

cus 

Left, chest tapped; 
no operation 


D 

39. 

Keyes 

Case 2 
above 

17 

M 

? 

Bronchopneumo- 

nia 

Pneumococ- 
cus, type II 
(Right side 
also showed 
streptococ- 
cus viridans 
and staphyl- 
ococcus au- 
reus) 

I — Right, open . with 
rib resection 

2 — Left, open, with 
rib resection 

4S 

C 

40. 

Case 3 
above 

2H 

M 

7 

Lobar pneumo- 
nia, left 

Pneumococ- 

cus 

1 — Left, open; in- 
tercostal drainage 

2 — Right, open; in- 
tercostal drainage 

37 

D 

41. 

Case 4 
above 

* n .1- 

2 

F 

6 

Bronchopneumo- 

nia 

Pneumococ- 
cus, type I 

1 — Right. closed; in- 
tercostal drainage 

2 — Left, closed; in- 
tercostal drainage 

12 

C 


Death from intercurrent infection. Autopsy showed caseous tuberculosis of left side. 
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SUMMARY AND CONCLUSIONS 

1. Forty-one cases of bilateral empyema occurring from igio to 1930, 
three previously unreported, are summarized. 

2. The natural history and treatment of the disease are outlined. 

3. The literature since the last complete reports is reviewed. 

4. Attention is called to simultaneous bilateral thoracotomies as an advis- 
able method of treatment under certain circumstances. 

5. It is recommended that the second side be drained very soon after 
the first. 

6. The initial drainage should be of the closed type. 
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SUBCUTANEOUS RUPTURE OF THE SPLEEN* 

TWO CASES AVITH BLOOD COUNTS FOLLOAVING SPLENECTOMA'f 

By Harold J. Shellea', M.D. 

OF New York, N. Y. 

FROM THE SURGICAL SERVICES OF THE KNICKERDOCKER AND ST. LUKE’S HOSPITALS 

These cases are reported particularly because of their normal blood 
counts following splenectomy. Without going into individual case reports, 
the impressions obtained by reading the literature listed at the end of this 
article might be briefly stated as folloAvs (considering only those cases 
from which a ruptured normal spleen had been removed) : 

In the early days of splenectomy Avhen clamps Avere left on the pedicle, 
large packs Avere placed down to the pedicle, or large drains Avere inserted 
as routine procedure, a persistently high total and polymorphonuclear count 
was invariably noted. If the time Avhen the wound became clean Avas noted, 
this time checked with the time at Avhich the leucocyte count became normal. 
A severe secondary type of anaemia Avas ahvays reported Avhich required 
months to return to normal. This is readily explained by the original 
haemorrhage followed by the depletion from the large infected draining 
wound. 

In more recent literature the scA^erity of these two conditions is gwen 
less emphasis. Instead there is reported usually an immediate polymorpho- 
nuclear leucocytosis, often a lymphocytosis, and in many cases a transient 
anaemia of the secondary type. Several men report an increasing eosinophilia 
folIoAving removal of the spleen. Others report a moderate anaemia lasting 
for years. 

Case I. — J. McM., aged fifteen years, was admitted to Knickerbocker Hospital, 
February i, 1928. One hour before admission, while coasting down a hill, he had 
struck an electric light pole. Immediately, he noticed a severe pain in the upper 
abdomen associated with nausea and vomiting. This was followed within a few 
minutes by a feeling of faintness. 

Examination was that of a white boy in extreme shock. His pulse was 140, 
temperature 97°, and respirations 30. No external evidence of injury could be found 
except a small contusion on the left lateral chest wall two inches above the costal 
margin. The chest findings were otherwise normal but for rapid shallow respirations 
with less excursion of the diaphragm on the left than on the right. The abdomen was 
generally rigid, with the rigidity most marked in the upper left quadrant. The right 
flank was tympanitic ; the left was dull. This dullness extended upward to a greatly 
increased area of splenic dullness. 

The urine was normal but for an occasional red blood cell. The admission blood 
count was : Red blood cells 3,770,000 hiemoglobin 65, white blood cells 23,400, polymor- 
phonuclear leucocytes 84, and lymphocytes 16. 

* Presented before the Surgical Section of the New York Academy of Medicine, 
May 2, 1930. 

t Blood counts to December 6, 1930. 
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Operation was done immediately with a pre-operative diagnosis of ruptured spleen. 

Under ether anaesthesia, the abdomen was opened through an upper left rectus 
incision. Fresh fluid blood showed as soon as the peritonaeum was incised. One-half 
of the spleen was found in the lower right quadrant near the caecum, still attached to the 
pedicle by a long narrow strip of peritonaeum. This attachment did not contain any 
blood-vessels large enough to be seen. The other half of the spleen was in its normal 
location. 

There was a tear about three inches long in the lesser omentum and another in the 
peritonaeum of the -lateral abdominal wall, beneath which was a small haematoma. The 
kidney was not examined. No damage to the tail of the pancreas was apparent. Two 
small accessory spleens were noted attached to the pedicle of the spleen and were left 
undisturbed. They were each about the size and shape of a navy bean. 

The pedicle was long enough to be clamped and cut. It was then transfixed and 
ligated twice. The pedicle and the two tears in the peritonaeum were peritonized. The 
abdomen was closed in layers without drainage. Immediately following the operation 
800 cubic centimetres of whole blood were transfused by the Soresi method. 

Convalescence was uneventful except that, on the fourth day, by some mistake, the 
skin and tension sutures were all removed by one of the internes. The wound opened up to 
the fascia. It was closed with strips of adhesive and healing occurred without further 
complication. A very firm scar resulted. 

This patient has been followed at regular intervals since. His health and growth 
have been normal. Aside from an occasional slight cold he has had no illnesses. The 
blood counts are shown on the accompanying chart. 


Case I 


Hgb. Redb.c. Leucocytes Polys. Lymph. Misc. 


Pre-op. 

Half-hour 65 3,770,000 23,400 84 16 

(800 cc. whole blood Soresi method immediately post-op.) 

Post-op. 

1st day 88 4,400,000 11,200 80 20 

1 8th day 88 4,400,000 12,800 78 22 

6 rnos 95 4,800,000 9,200 75 25 

15 iTios 100 5,100,000 8,600 70 30 

24 mos 100 6,400,000 10,600 72 28 

27 mos 106 5,590,000 9,700 56 41 E. 3 

32 mos 100 5,700,000 9,600 60 39 E. I 

34 mos 104 5,500,000 7,800 54 44 E. 2 


Case II. — M. L., aged eight years, was admitted to St. Luke’s Hospital at 5:15 
I’.M., December 7, 1929. Two hours before admission, while he was trj-ing to help move 
a large touring car, the car suddenly backed and the rear wheel passed over his 
abdomen. He was brought into the hospital because of the increasing pain in the 

upper abdomen. Immediately after admission about a pint of fairl}' fresh blood was 
vomited. 


Examination was that of an acutely ill white boj'. suffering severe pain in the upper 
abdomen. He was quite pale. His pulse was 116. temperature 98.4°, and respirations 
20. The only external evidence of injury was a bruised area over the right anterior 

superior iliac spine about which was an ecchvmosis. measuring appro.ximatelv i bv 
inches. 


The chest was normal but for limited excursion of the diaphragm. The abdomen 
was generally tender to pressure, with rigidity of both recti above the umbilicus. This 
was most marked on the right side. No masses could be palpated. Both flanks were 
.'mpanific. There was a questionable increase in the liver dulness in the mid-line. 
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As the patient did not think that he had voided since the accident and was unable 
to do so, he was catheterized. Two ounces of normal urine were obtained. The admis- 
sion blood count was : Red blood cells 3,850,000, haemoglobin 76, white blood cells 
24,300, polymorphonuclear leucocytes 84, and lymphocytes 16. 

At 6:10 P.M. patient again vomited a considerable quantity of fairly fresh blood. 

At 6:35 P.M. he was much worse. His physical findings were unchanged except 
that the tenderness and rigidity in the right upper abdomen had increased. Operation 
was then done immediately. The pre-operative diagnosis was retroperitoneal rupture 
of the duodenum because of the location of the increasing tenderness and rigidity, and 
the vomiting of blood without any obliteration of the liver dulness. The absence of 
dulness in the left flank apparently excluded rupture of the spleen unless it had occurred 
with very little haemorrhage. 

Field block and local infiltration with novocain was used. The abdomen was 
opened through the upper right rectus muscle. There was fresh blood beneath the 
peritonaeum, but no gas. The liver surfaces were smooth. Anteriorly the stomach 
and transverse colon were normal. No blood came from the lesser omental sac. A 
large amount of fresh blood and clots were found high up under the left costal arch 
and in this the spleen was felt divided into two separate portions. The tail of the 
pancreas was not visibly injured. 

The incision was extended upward. Traction on the abdominal wall made the 
patient very uncomfortable, so that he was given ether for the remainder of the 
operation. By retracting the left side of the incision, the pedicle of the spleen could be 
exposed quite readily. It was transfixed and ligated doubly. The spleen was then 
cut away and the stump peritonized. A small rent in the lesser omentum was closed 
and the edges covered with peritonaeum. 

No further exploration was done. The abdomen was closed in layers without 
drainage. An infusion of 500 cubic centimetres of normal saline was given during the 
operation. A transfusion of 750 cubic centimetres of whole blood was given by the 
Lindeman method before the patient left the operating table. 

Because of the possibility of an undiscovered retroperitoneal injury to the stomach 
or duodenum, nothing was given by mouth for the first four days. During this time 

Case II 



Hgb. 

Red b.c. 

Leucocytes 

Polys. 

Lymph. 

Platelets 

Misc. 

Pre-op. 








I hour 

.... 76 

3,850,000 

24,300 

84 

16 




(750 cc. whole blood Lindeman method immediately post-op.) 

Post-op. 








1st day 

.... 83 

4,500,000 

13,300 

78 

22 



2nd day 

• 93 

4,600,000 

10,500 

86 

14 



3rd day 

86 

4,500,000 

9,000 

82 

18 



4th day 

■ 93 

4,550,000 

9,900 

82 

17 


E. I 

5th day 

88 

4,250,000 

15,000 

82 

20 



6th day 

.... 88 

4,300,000 

14,000 

78 

22 



8th day 

.... 84 

4,300,000 

9,200 

75 

25 



19th day 

.... 98 

4 , 900 , 000 

7,200 

43 

55 

350,000 

E. 2 * 

lyi mos 

.... 90 

4,950,000 

6,950 

50 

47 


E. 3 

3l^ mos 

.... 88 

4,800,000 

8,000 

64 

36 

270,000 


41 ^ mos 

.... 83 

4,500,000 

8,000 

72 

26 

165,000 

Mon. 2 

10 mos 

.... 83 

3,750,000 

5,200 

54 

44 

180,000 

E. 2 

12 mos 

70 

4,500,000 

11,000 

65 

34 

230,000 

E. I 


* Reticulated red blood cells 2 per cent. Few young polymorphonuclear leucocytes. 
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normal salt and 5 per cent, glucose solutions were given by hypodermocylsis every 
eight hours. He was then put on the regular gastric post-operative routine. (Gastro- 
intestinal rontgenograms made three months later showed no pathology.) 

Convalescence was uneventul. His health and growth have been normal since the 
operation. He has had no illnesses. His indoor life in the city probably accounts for 
the moderate secondary anmmia in the last two counts. 

SUMMARY 

Two cases of subcutaneous rupture of the spleen are reported which 
were treated by splenectomy without drainage. In both, the large whole 
blood transfusion evidently replaced the blood lost by hsemorrhages. These 
resulting red counts were maintained. The leucocyte count and differential 
do not appear to be other than would be expected following any similarly 
large operation. However, in both cases eosinophiles do appear in the later 
counts but not to an abnormal percentage. 

The possibility of a difference between the two cases is suggested by the 
last counts. Case I has maintained this high count. He had two small 
accessory spleens. In Case II the last two counts show a moderate secondary 
anaemia. No accessory spleens were noted in this case. Additional counts 
in the future on these two patients may prove very interesting for this 
reason. 

Discussion. — Dr. Elsworth Eliot, Jr., remarked that in 1907 two cases of 
splenectomy for subcutaneous rupture of the spleen were reported by him to the Ameri- 
can Surgical Association. At that time the number of cases in surgical literature were 
few in number and, in the still fewer instances of recovery, were without mention of 
any ultimate change in the composition of the blood as well as in the general condition 
of the patient. In the paper referred to, examination of the blood of both patients a 
year after operation showed little change from the normal. Whether or not the loss 
of the spleen was followed by any constitutional disturbance, including diminished re- 
sistance to infections, was also discussed, showing that usually any impairment was 
transitory and that eventually patients returned to a normal condition. This is to be 
accounted for by the gradual compensatory increase in adenoid or lymphoid tissue and 
m the bone marrow, as well as in the enlargement of small frequently unobserved 
accessory spleens occasionally present in the gastro-hepatic omentum. Such accessory 
spleens, no larger than a small finger-tip, were later observed in a boj" of ten in whom 
a splenectomy was performed for rupture, in whom examination of the blood one 
j’ear later proved quite normal. That this favorable outcome does not always obtain 
was recently observed in the case of a previously strong jmung man who, one year 
after splenectomy for rupture, showed a marked tachycardia with a luemic murmur. 
As an electrocardiogram proved normal, the ultimate prognosis in this instance is 
probably favorable. 

He called attention to the second case reported by Doctor Shelley because of the 
more pronounced evidence of peritoneal irritation on the right side. Ordinarily the 
tenderness in the left flank, increased by pressure on unbroken eleventh and twelfth 
ribs, the dulness or flatness, especially on auscultation in the left iliocostal space and 
the rigidity of the left rectus, especially in its upper portion, have proved the most 
r<- i.iblc physical signs. Of unusual occurrence is to be mentioned the upward displace- 
ment of the apex beat of the heart. This was noted in one case seen by him in whicli 
t accumulated blood in the peritoneal cavity was relatively small in amount. 
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As to treatment, all agree that splenectomy at the earliest possible moment is the 
operation of choice. That in certain cases the spleen may be conserved is quite true. 
Thus in a young girl of twelve who had merely slipped off her pony on to soft turf, 
the symptoms were so slow and insidious that the abdomen was not explored until the 
third day after the accident. At that time bleeding had ceased and, after the clotted 
blood was removed, a tampon of gauze was introduced to forestall the possibility of a 
renewal of the haemorrhage, with a successful result. In cases, however, where indi- 
cations of alarming haemorrhage develop rapidly, splenectomy must be regarded as 
the only procedure. 
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INTRA-ABDOMINAL APOPLEXY 

By William T. Grefn, M.D., and John H. Powers, M.D. 

OP Boston, Mass. 

FROM THE SURGICAL CLINIC OF THE PETER BENT BRIGHAM HOSPITAL 

Spontaneous rupture of arteriosclerotic vessels within the abdomen is 
extremely rare. A patient recently operated on- by us presented this unusual 
and striking pathological picture, i.e., rupture of a major branch of the left 
gastric artery with a dissecting haematoma of the gastro-hepatic omentum and 
a large amount of blood in the peritoneal cavity. A search through the litera- 
ture has disclosed only two similar cases of haemoperitonseum actually demon- 
strated at the operating table, one case which was comparable save for the 
fact that the ruptured vessel was not located, and one case in which opera- 
tion was not performed. 

Gross aneurisms of visceral arteries are found with comparative frequency 
and occasionally rupture. Spontaneous rupture of vessels of the extremities" 
has been reported and Lincoln® has recorded rupture of the renal artery 
retroperitoneally. Traumatic rupture of abdominal vessels likewise occurs 
not infrequently.'^ None of these conditions, however, may be classified as 
true intra-abdominal apoplexy. 

REPORT OF CASES 

Case I. — Authors’ — M. M. K., Surg. No. 35362. A widow, fifty-four years of age, 
entered the hospital complaining of severe abdominal pain of five hours’ duration. 

Past History . — The patient sustained an intra-ocular hsemorrhage five years pre- 
viously. Three years later she sought medical advice because of loss of weight and 
epistaxis. During the past year she had had occasional attacks of sudden, sharp pain 
in the precordium, radiating to the left shoulder and gradually increasing in frequency. 
Six months prioi' to admission she was told by her local doctor that her sj'stolic blood- 
pressure was 270. Rest was advised but was not carried out. A gradual loss of forty 
pounds in weight had occurred during the past two years. There was no history of 
epigastric distress ; there were no bloody, tarry, or clay-colored stools. Her appetite 
was good and her bowels were regular with saline catharsis. 

Present Illness . — While preparing her supper, five hours previous to admission, the 
patient was seized with a sudden attack of very sharp pain in the mid-epigastrium, 
rapidly spreading over the entire abdomen. The pain was prostrating in character, 
constant and agonizing. Nausea developed and she vomited a small amount of clear 
fluid. 

Physical Examination. — A well-developed but poorly nourished, elderly white woman 
lying in bed with her knees drawn up, obviously in pain. The skin was dry, somewhat 
wrinkled, but not unduly warm. The heart was enlarged to the left and a rough sj's- 
tolic murmur was audible at the apex. The aortic and pulmonic sounds were of about 
equal intensity. The peripheral vessels were sclerotic. The systolic blood-pressure was 
170, the diastolic was 110. Palpation of the abdomen revealed a board-like rigidity 
throughout with diffuse tenderness of marked degree, most intense in the epigastrium. 
No fluid could be demonstrated in the peritoneal cavity. Hepatic dulness was norma . 
Vaginal and rectal examination disclosed tenderness in both lateral pelvic vaults. 
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Clinical Pafhology. —On admission the temperature was 99.4 degrees by rectum, 
the pulse rate was too, and the respiratory rate, 20. The leucocyte count was 16,000 and 
20.000 at two examinations. The urine showed a large trace oi albumen and a slight 
trace ot sugar. The sediment contained numerous hyaline casts, occasional leucoc>-tes 
and red blood cells. 

Pre-operative diagnosis was cardiorenal-vascular disease and either perforated peptic 
ulcer, acute pancreatitis, or perforated carcinoma of the stomach. 

O/’crafiOK.— Ligation of branch of left gastric arterj', partial evacuation of hsematoma 
of gastro-hepatic omentum, removal of blood from the peritoneal cavity ; novocain and 
ether anjesthesia. 

After a preliminary dose of morphia and scopolamin, the abdominal wall was infil- 
trated with novocain and opened through art upper right rectus incision. Bloody fluid 
escaped immediately after incising the peritoneum. Light ansesthesia with ether was then 



Fig. I. — Hamatoma of the gastro-hepatic otijentura. Insert shows the point of rupture 
in a priinarx branch of the left gastric artery. 

induced and a careful exploration was carried out. A large hsematoma was found in 
the gastro-hepatic omentum, extending from the mid-portion of the lesser curvature of 
the stomach upward to the cardia and outward for approximately 3 inches (Fig. i). The 
anterior leaf oi the omentum was incised near the lesser curvature, the hasmatoma was 
partially evacuated, and a sclerotic branch of the left gastric arteiy was found to be rup- 
tured and bleeding smartly. Ligatures were placed- around the vessel on each side of the 
bleeding point and the hjemorrhage ceased. The abdomen was closed with drainage. At 
the end of the operation the systolic blood-pressure was 180, the diastolic, 100. The 
patient’s general condition was good. 

Post-operative Course . — Five hours later the systolic blood-pressure was 260, the 
diastolic, 135. There was no post-operative vomiting and no abdominal distension- Drain- 
age irorn^ the wound was slight. An intravenous phthalein test on the sixth day showed 
a renal function of 40 per cent. The convalescence was unremarkable. The patient’s 
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general condition improved, the blood-pressure gradually subsided, and she was discharged 
on the thirty-third post-operative day. The wound was firmly healed; the temperature, 
pulse rate and respiratory rate were normal; the leucocyte count was 9,300; the systolic 
blood-pressure was 160 and the diastolic, 95. 

Subsequent Note . — The patient was seen eight months later. During this interval 
she had been well except for occasional headaches. Her blood-pressure was, systolic, 
260, diastolic, 145. Abdominal examination was entirely negative. The wound was well 
healed. 

Case II. — Stareke .^ — A man, sixty years of age, entered the hospital because of 
severe epigastric pain. The past history included gastro-intestinal symptoms for many 
years, characterized by eructations of gas, nausea, constipation and occasional diarrhoea. 
Dyspnoea and palpitation had been prominent during the two years prior to admission. 

Physical examination disclosed an elderly man in severe pain. The skin was cold and 
clammy. The heart was enlarged; a systolic murmur, maximal at the apex, and many 
extra systoles were audible. The radial arteries were palpabl}^ sclerotic. The abdomen 
was rigid and tenderness was marked, particularly in the epigastrium. Deep palpation 
was impossible. There was no discernible dulness in the flanks. The temperature was 
99.4 degrees. 

Operation was performed immediately. The omental bursa was filled with blood 
which was escaping into the general peritoneal cavity through the foramen of Winslow. 
A rupture of the gastro-duodenal artery was found to be the cause of the hsemorrhage. 
The bleeding point was grasped and ligated. 

The post-operative course was uncomplicated and two months later the patient was 
in relatively good health. The systolic blood-pressure was 155. 

Case III. — Buddc .^ — A man, twenty-seven years of age, previously well, suddenly 
developed severe pain in the left hypochondrium. When admitted to the hospital several 
hours later tenderness and spasm of the abdominal wall were generalized but most 
marked in the left upper quadrant. A tentative diagnosis of perforation of the stomach 
or acute pancreatitis was made. 

Abdominal exploration revealed liquid blood throughout the peritoneal cavity and 
large clots in the left hypochondrium. Further investigation disclosed a rupture in one 
of the branches of the left gastro-epiploic artery. A huge hrematoma of the omentum 
was found in this region. The bleeding point was ligated and recovery was complete. 
The patient was in good health six months later. 

Case IV. — Hilliard.^— -A man, aged forty-eight years, was seized with severe epigas- 
tric pain one hour before admission to the hospital. During the previous eight years he 
had had attacks of dizziness, and headaches associated with marked arteriosclerosis and 
some loss of power in the lower extremities. During this period, the systolic blood- 
pressure had varied between 160 and 190. Three years prior to admission he sustained 
a left hemiplegia from which he had largely recovered. 

When admitted the patient was in very severe pain. The abdomen was distended, 
rigid, and board-like. There was dulness in both flanks ; percussion of the liver was 
normal. The pulse rate was 80; the temperature was subnormal. 

Abdominal exploration was performed. The peritoneal cavity was filled with blood. 
“Hsemorrhagic patches were scattered over the mesocolon.” There was no evidence of fat 
necrosis. No bleeding vessel was found and the abdomen was closed. The patient died 
six hours later. 

Case V . — Dncuing and Florence .^ — A young woman, eight months’ pregnant and 
seriously ill, was admitted to the hospital because of generalized abdominal pain associ- 
ated with complete obstipation of forty-eight hours’ duration. The respiratory rate was 
so, the pulse rate, 90. Considerable flatus and a small amount of fjecal material were 
obtained after the administration of an enema. The patient was in labor at entry and 
parturition was completed four hours later. 
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Her condition did not improve. The abdominal wall was spastic and signs of free 
fluid were noted. A puncture was made in the pouch of Douglas and blood was obtained. 
Operation was not performed. The patient died. 

Post-mortem examination disclosed blood throughout the general peritoneal cavity. 
A rupture was found in one of the branches of the superior mesenteric artery with early 
gangrene of the bowel along the distribution of this vessel. 

No statement was made concerning the condition of the vascular system. 

Comment . — The case reported by Starcke was entirely comparable to our 
own except for the site of hteniorrhage. The case of Budde was likewise 
similar although the author did not record the patient’s blood-pressure nor 
comment on the presence of evident arterial disease. Hilliard’s case was 
comparable in symptoms and operative findings although the actual bleeding 
vessel was not found. Post-mortem examination was not made and conse- 
quently definite proof that the case should be included in this group is absent. 
The case of Ducuing and Florence was not reported in detail. The accident 
occurred during labor and the ruptured vessel was found only at autopsy. 
No comment was made concerning the condition of the vascular system. 
Whether or not the case should be included in this series or classified as a 
traumatic complication of labor is uncertain. 

It seems unusual that intra-abdominal apoplexy does not occur more 
frequently. AllbutP has pointed out that the cerebral and visceral arteries 
are similarly affected in the type of arteriosclerosis which occurs in “essential 
hypertension.” In these cases, next to cardiac complications, cerebral 
apoplexy is the most common cause of death, yet an abdominal lesion of this 
type is almost unknown. The relatively frequent incidence of cerebral 
lesions may depend in part on the variance in anatomical structure of the 
vessels in the two areas, and in part on the fact that a minute hemorrhage in 
the cranial cavity is productive of symptoms out of all proportion to the actual 
lesion. A similar process within the abdominal cavity may remain entirely 
unrecognized. 

In reviewing these cases certain salient features may be emphasized. 

1. Three of the patients presented both historical and clinical evidence of 
vascular disease. They were hypertensive and showed a marked degree of 
arteriosclerosis. In the remaining two cases the authors made no comment 
concerning the condition of the vascular system. 

2. The outstanding symptom in each case was sudden and severe abdom- 
inal pain, prostrating in character and most intense above the level of the 
umbilicus. The mechanism of this symptom must depend partly on the irrita- 
tion of the peritonaeum by blood and, in two cases at least, on the distension 
of the omentum by a dissecting haematoma. 

3. Physical findings were uniformly marked by a state of partial shock 
and by the presence of an extremely tender and rigid abdomen. 

4- A presumptive diagnosis of perforated peptic ulcer, or acute pancrea- 
titis was made in all cases and, in retrospect, there seems to be no method of 
differentiation. The evidence of marked vascular disease and the absence 
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of previous gastro-intestinal symptoms offer the only clue to the true nature 
of the disease. 

Summary . — A case of spontaneous rupture of a primary branch of the 
left gastric artery has been recorded. Only four comparable cases have been 
found in the literature. These patients presented symptoms and physical 
findings which suggested a pre-operative diagnosis of perforated peptic ulcer 
or acute pancreatitis. Abdominal exploration in four cases revealed a 
large hjemoperitonseum. The fifth was demonstrated at autopsy. In three 
instances the bleeding vessel was identified and ligated and the patients recov- 
ered. These cases have been classified under the general term of intra- 
abdominal apoplexy. 
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SUBPHRENIC ABSCESS* 

By Henry P. Brown, Jr., M.D, 

OF PhiIiAoeiiFHia, Pa. 

SuBPHRENic abscess, while not rare, is one of the less frequently 
encountered complications of peritonitis although, as is well known, it may 
arise secondarily to causes other than infection within the peritoneal cavity. 

At the Pennsylvania Hospital from 1910 to 1926, ten cases were recorded 
and in an additional one, although the clinical and X-ray findings suggested 
that an abscess was present, in view of the fact that exploration was not 
done, the case is not included in the present series. No case of subphrenic 
abscess has been seen in this institution since 1926. At the Presbyterian 
Hospital, from 1922 to 1931 there were eight cases — a total of eighteen, 
and for the privilege of reporting these two groups I am indebted to the 
surgeons upon whose services they were admitted. 

We fully realize that this is a very small series and that in presenting 
it we have nothing new to add, but thought that from the clinical aspect 
some of the cases might present features of interest and serve to promote 
a discussion among the members of this societ3^ 

As is well known, the majority of cases of subphrenic abscess arise 
secondary to a perforation of an abdominal viscus — stomach, duodenum, 
appendix or gall-bladder — but one must bear in mind that it may also result 
from an abscess of the spleen, liver, kidney, pancreas or spine ; from trauma- 
tism, pyaemia and distant foci of infection, such as carbuncle, etc. In the 
group we are recording only seven cases actually followed a perforation of 
an abdominal viscus. It may also follow infection above the diaphragm ; such 
as pneumonia, empyema, lung abscess, osteomyelitis of ribs, etc. In those 
cases in which the subphrenic abscess apparently follows an empyema 
. thoracis, one must bear in mind the possibility of its having been caused by 
perforation of the diaphragm by the exploring needle, and of subsequent 
infection of the subphrenic region. When the stomach — exclusive of the 
pyloric region — the pancreas or the spleen is the primary focus, the sub- 
phrenic abscess is usually on the left side, most of the other sources giving 
rise to an abscess on the right. 

It is not our intention to describe again in detail the anatomy of the 
subphrenic areas as nearly all of the recorded series of this type of abscess 
are accompanied by such a description with references to the excellent 
article ])y Barnard.^ Those interested in this aspect of the subject are 
referred to the above paper and to one by Lockwood- of The Mayo Clinic. 
Sufficient to st ate that for practical purposes the subphrenic area may be 

* Read before the Philadelphia Academy of Surgery, January 5, 1931. 
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divided into right and left anterior and posterior intraperitoneal ; and right 
and left extraperitoneal spaces. 

The diagnosis of subphrenic abscess often presents many features of 
interest, not the least difficult of which is the determination of whether the 
collection of pus lies above or below the diaphragm, or both ; or whether the 
condition present is an abscess within the liver. In our experience the 
associated findings in the chest, such as secondary compression of the lung 
and changes in the breath sounds, tactile and vocal fremitus, “splashing” 
sounds on moving the patient, etc., are often quite confusing and may at 
times be misleading. 

From the viewpoint of surgical diagnosis our chief reliance is based 
on the history of a preceding infection; more or less localized tenderness 
with possible fullness and induration over the involved area ; evidence of pus 
somewhere in the body as shown by temperature range, leucocytosis, toxic 
condition of the patient, etc. ; X-ray examination, and exploratory puncture. 
As has been emphasized by numerous writers, one of the chief reasons for 
not recognizing the condition is failure to consider the possibility of its 
existence. 

Occasionally one encounters a case of subphrenic abscess in which there is no 
antecedent history of demonstrable infection, as was seen in the case of a man of 
twenty-seven years who entered the hospital complaining of swelling in his right chest 
wall. Five weeks before admission he noticed a small, painless, slightly reddened 
swelling over the anterior part of his right chest. His previous medical history was 
irrelevant and physical examination was essentially negative aside from the above- 
mentioned swelling which was about 15 by 20 centimetres in diameter, extending over 
the seventh, eighth and ninth ribs on the antero-lateral aspect of his chest. A sub- 
phrenic abscess was not suspected and unfortunately an X-ray of his chest was not 
taken. The pre-operative diagnosis was suppurative perichondritis. 

Under local anaesthesia the abscess was incised with the escape of “an abundant 
amount of pus,” which gave a positive culture for B. coli communis. Digital explora- 
tion revealed that the abscess had perforated through the eighth interspace and 
resection of the eighth rib uncovered an extensive subphrenic abscess cavity. Drainage 
was instituted and recovery was uneventful, he being discharged from the hospital 
on the twenty-fifth post-operative day. 

In this instance it might be suggested that involvement of the rib was the 
primary focus but there was no history of previous injury, unrecognized 
typhoid or any other infection which would imply that the process started 
from the rib. 

The question of sex is, we believe, incidental, thirteen males and five 
females, and aside from the fact that the condition is less apt to occur in 
children — four in the series being under ten years of age — age is apparently 
not of much importance. Its greater frequency in men is probably because 
perforation of an abdominal viscus is more frequently encountered in men 
than in women, and more so in adults than in children. 

As was to be expected, most of the cases followed a previous operation. 
Thus five had had appendectomies Avhich required drainage; two resulte 
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from perforation of a peptic nicer. (During the period covered by this 
report there were one hundred and thirteen cases of perforated peptic ulcer 
operated upon in the Pennsylvania and Presbyterian Hospitals.) Two fol- 
lowed cholecystostoinies ; one arose subsequent to a csecostomy ; one as a se- 
quence to puerperal fever with secondary abscess of the spleen ; one followed 
an abdominal exploration in which no pathological condition could be demon- 
strated, the subphrenic abscess apparently being overlooked at the time, and 
in six instances there had not been any previous operation. 

From the above figures it will be seen that eight of the eighteen cases occurred 
without evidence of demonstrable previous peritoneal infection. As an example of this 
latter group ma}’- be cited the case of H. B., an infant of twenty-two months, who was 
admitted to the hospital suffering with a “cold” following measles. The condition began 
as a “cold” of two weeks’ duration, six weeks before admission. Measles, lasting two 
weeks, developed, and at the end of this period evidence of pneumonia was present. 
On examination of the chest dulness was detected at the right base both anteriorly and 
posteriorly; the heart was not displaced and the abdomen was somewhat distended. 
The temperature, pulse and respiration were 102°, 144 and 40 respectively. An X-ray 
of the chest made on the day of admission showed that the right and left sides of the 
diaphragm presented nothing abnormal, and the size and position of the heart were 
normal. Blotching of the lungs was attributed to recent pneumonia. The medical 
consultant diagnosed an inter-lobar empj'ema on the right side. Pus was not found 
on aspiration and an intercostal incision was made over the eighth interspace, without 
revealing pus in the pleural cavity. Two days later, the child’s condition not having 
improved, the former incision was reopened and an exploring needle revealed pus beneath 
the diaphragm. Trans-pleural drainage was instituted, drainage was profuse, and the 
child gradually sank and died seven days later. 

Probably the most interesting factor in this case was the fact that the 
subphrenic abscess was associated with the attack of pneumonia and arose 
apparently as an independent factor and not as the result of an empyema 
which had perforated the diaphragm. In this case the X-ray failed to 
demonstrate the condition, and our records show that in nine cases sub- 
phrenic abscess was recognized by X-ray before operation — in two it failed 
to do so, and in seven, for one reason or another pre-operative X-ray examin- 
tion was not made, the condition, probably not being suspected. 

The question of the time interval between the original operation and 
the recognition of the subphrenic abscess varied considerably, and we were 
under the general impression that such abscesses usually make themselves 
manifest anywhere from two to three weeks after the original surgical 
interference. In this small series the earliest abscess was drained three 
weeks, and the longest period was eleven months after the primary opera- 
tion, most of the cases falling between six and ten weeks. 

In this respect there is, of course, the possibility that the condition 
existed earlier than the recorded time of its recognition, but if so, it was 
purely a question of failure to make a correct diagnosis. As evidence of 
the difficulty in this respect, in this series a correct pre-operative diagnosis 
was made in only seven instances; four times it was definitely wrong and 
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in seven it was not made at all, which latter group should be included in the 
mistakes, thus giving a percentage of thirty-eight correct — certainly nothing 
of which to be proud. 

In this connection, and also demonstrating the fallacy of making a diagnosis of 
hysteria, the case of J. C. stands out quite vividly. He was a Hebrew of twenty-two, 
an actor by occupation, who, four weeks previous to his admission, noticed a swelling 
of his thigh. An abscess of the soft parts in this region was drained at this time. 
One week later he complained of severe pain over the right kidney, accompanied by 
sweating, without, however, presenting any other urinary symptoms. The history 
notes state that for years he had had symptoms of mild appendicitis. He was a poorly 
nourished man, examination being essentially normal aside from the fact that his liver 
was palpable about 3 centimetres below the costal margin, and he had a draining 
sinus in the right thigh. Aside from the palpable liver, there was neither mass, tender- 
ness nor rigidity demonstrable in the abdomen. There was some tenderness over the 
right kidney without evidence of bulging or oedema. Temperature, pulse and respira- 
tion were 99*, 108, 28; leucocytes 30,500. Suspecting a perinephric abscess, an incision 
was made in the right loin and a normal-appearing kidney exposed. The abdomen 
was then opened through a right rectus incision and the liver was found to be 
considerably enlarged, extending halfway to the umbilicus and being smooth, tense 
and somewhat less firm than normal. The gall-bladder appeared to be normal and a 
chronic, somewhat adherent appendix was removed. 

Two days later he still complained of pain in the right upper quadrant of his 
abdomen and it was at this time that it was suggested that he was probably of the 
hysterical type. Six days after his abdominal exploration an aspirating needle inserted 
through the eighth interspace revealed pus and resection of part of the eighth rib 
was immediately done. There was no pus in the pleural cavity, but it was obtained 
by aspirating through the diaphragm, revealing an unsuspected subphrenic abscess. He 
was drained and did splendidly for eight days — then developed pain in the left thorax, 
became quite toxic and died on the eleventh day after draining his abscess. A post- 
mortem was not obtained. This case is rather typical of those in which the diagnosis 
of subphrenic abscess was either wrong or not made. 

In only one case was there the suggestion that an empyema had per- 
forated the diaphragm and from a review of other recorded series this is 
comparatively a rare complication. Association of subphrenic abscess with 
disease of the biliary tract occurred in only two patients, one of whom pre- 
sented some rather interesting features. 

An Italian man of thirty-four gave a history quite typical of infectious choledochitis 
of twenty-two days’ duration, being more acute for the twelve days preceding his 
admission to the medical wards — continuous upper right abdominal pain, daily vomiting, 
chills, fever, jaundice and leucocytosis. Except for jaundice, physical examination was 
essentially negative aside from the abdominal findings. He showed rigidity of the 
right rectus, slight generalized abdominal tenderness, liver not definitely palpable, spleen 
not palpable. He appeared quite toxic, and both Widal and blood culture were nega 
tive. Six days after admission abdominal exploration was done, revealing dense 
adhesions in the upper right quadrant, the gall-bladder being adherent to the gastro 
colic omentum. The liver was quite normal and stones could not be palpated m t e 
gall-bladder or ducts. The wall of the gall-bladder was apparently not much thickwe 
and a cholecystostomy revealed only inspissated bile, pus not being present, 
diagnos's was infectious cholangitis. He reacted fairly well from the operation an 
nine days later showed dullness and diminished breath sounds at the base of his rig 
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chest, accompanied by chills and free drainage from the gall-bladder. Three weeks 
later a subphrenic abscess was suspected and aspiration in the sixth intercostal space, 
mid-axillary line, obtained^ pus. Operation through the chest revealed foul, bile-stained 
pus coming from a walled-off tract which led inward toward the liver. The diaphragm 
had been markedly elevated, being above the incision (sixth interspace) and a hole was 
demonstrated leading from the pleura, through the diaphragm, to the liver. He reacted 
poorly and died three days later. Post-mortem revealed localized peritonitis about 
the abdominal incision and in the region of the gall-bladder. The small gut was 
firmly bound together in this region with the formation of an abscess directly beneath, 
in the retroperitoneal spaces. On breaking into this, a direct connection with the portal 
vein was found, leading from the abscess cavity directly into the liver. Many scattered 
abscesses were found throughout the liver. The gall-bladder showed no distinct changes 
aside from the operation. The chest contained a litre of fluid, and there was a hole 
in the diaphragm. 

The pathologist was unable to demonstrate any area in the liver surface which 
would seem to indicate that there had been a rupture of a hepatic abscess, into the sub- 
phrenic region, and the infection of his upper abdomen probably resulted from leakage 
of infected bile into the peritoneal cavity by way of the drained gall-bladder, with 
subsequent formation of a subphrenic abscess which perforated his diaphragm. If this 
surmise be correct, it serves to emphasize one of the unfortunate complications which 
may attend drainage of the infected biliary tract, but the surgeon usually does not have 
much choice under such circumstances, drainage of the tract being requisite. 

The question of surgical approach to the abscess varies with the sus- 
pected origin and location of the collection — thus when its source is retro- 
peritoneal, i.e., from a perinephric abscess, etc., we believe the best results 
will be obtained when the approach is from below the diaphragm. Should 
it be suspected that the abscess occupies one of the anterior suprahepatic 
spaces, presenting in the upper abdomen, the transabdominal route is prefer- 
ably the method of choice. In most of the cases, however, presenting on the 
upper right aspect of the liver we believe that resection of the tenth or 
eleventh ribs with walling off of the pleural cavity from the drainage tract 
and direct drainage through the diaphragm, is the method of choice. 

Reflection upward of the pleura in the costophrenic angle, with drainage 
from beneath this reflected pleura, is probably ideal if it can be accomplished, 
but it has been our experience that due to adhesions of these layers to the 
diaphragm and chest wall caused probably by the inflammatory reaction 
resulting from the abscess, this method is more theoretical than practical. 
Realizing the importance of preventing infection of an uninvolved pleura, 
we regard it as of the utmost importance to endeavor to avoid this by secur- 
ing adhesions between the diaphragmatic and costal layers of the pleura by 
suture, pack, or both, when such adhesions are not already present. In but 
few instances will it be found that drainage is so urgent that a delay of a 
few days will not be warranted to accomplish this walling-off process. 

In those cases where immediate evacuation of pus seems indicated, after 
suturing the two layers of pleura a sufficient amount of pus can be aspirated 
to relieve the toxic symptoms and tide the patient over the short period neces- 
sary to secure firm adhesions and protection of the pleura. 
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There were eight deaths in this group, a mortality of 44.4 per cent., which 
is about the average of other recorded series. 

In addition to those fatalities already enumerated, a woman of sixty, following 
cholecystostomy with removal of stones, developed pneumonia sixteen days after opera- 
tion, went on to empyema, the pus being of colon origin. This was drained and her 
original abdominal incision was reopened three weeks after the original operation, 
and 250 cubic centimetres of foul yellow pus removed. She did fairly well and then 
died suddenly four weeks later from acute cardiac dilatation. Post-mortem revealed the 
undiagnosed subphrenic abscess, her pleura having cleared up quite well. 

A second case, as the result of a draining appendectom3" sinus of one year’s duration, 
showed at post-mortem abscesses of the spleen and left lobe of the liver, in addition to 
a subphrenic one on the left side. 

The seventh case was a man of sixt}’’-four suffering from an annular carcinoma 
of the sigmoid, whose long period of digestive troubles was attributed by the internist 
to hysteria (and this in 1924) when the rontgenologist stated that there was no 
evidence of an intestinal lesion nor gall-stones. The colon was slow in emptying without, 
however, signs of obstruction being present. This was in April, and three months 
later a csecostomy was done to relieve his intestinal obstruction. Leakage occurred, 
from which he developed a subphrenic abscess and he died. Among the interesting 
facts brought out in the case was the failure to recognize an earlj' carcinoma of the 
sigmoid, and again the danger of attributing symptoms to hysteria merely because 
the underlying pathological condition has not been ascertained. 

A colored boy of seventeen was admitted to the hospital in April, 1930, with a 
diagnosis of appendiceal abscess. In 1927 he had been operated upon for a right perirenal 
abscess, pus not being found at the time of operation but subsequently draining from the 
wound eight days later, to be followed by a right empyema thoracis, which was drained 
by rib resection. 

The next year he was admitted for pneumonia, and pleurisy with effusion, which 
did not require drainage. 

Operation in 1930 revealed an acute appendicular abscess extending in the lorn 
to the site of the old operative scar of his former kidnej' exposure, suggesting that 
the former perirenal abscess was due to a perforated appendix and not to any renal 
involvement. Drainage through his appendectomj^ incision was not satisfactorj’ and three 
weeks later through and through drainage to the loin was established. He developed 
metastatic abscesses of the abdominal wall and right thigh. Six weeks after his appendec- 
tomy signs of subphrenic abscess appeared which cleared up, onh' to reappear three 
weeks later. At this time aspiration in the eighth interspace revealed a collection of 
turbid fluid beneath the diaphragm, which was drained through the diaphragm, a por- 
tion of the eighth rib being resected in the mid-axillarj’^ line. Four hundred cubic 
centimetres of fluid were removed, which proved to be sterile on culture, and continued 
so in spite of a faecal fistula developing through the appendectomy wound, the latter 
due probablj" to the bowel being perforated in exploring for a pus collection in the 
abdomen. In three weeks the drainage from the subphrenic abscess had ceased, the 
faecal fistula continuing. 

The boj' presented other features of interest, such as an acute post-operative 
psychosis, small pulmonarj^ embolism, and acute nephritis, and he gradualb’ wasted 
awa3' and died a little over five months after his admission. 

The X-ray showed the collection beneath the diaphragm, and the laborator3' reported 
an acute suppurative appendix. Four blood cultures were negative. 

Post-mortem failed to reveal 3113' evidence of tuberculosis. It show ed an o t 
inflammator3' condition which obliterated the right pleural cavit3’ and evidence of a 
healed subphrenic abscess. A fsecal fistula was present and a walled-off collection 
of pus in his pelvis, the abdomen being uninvolved. 

1080 



SUBPHRENIC ABSCESS 


The above series is of course too small to warrant any conclusions, but 
among the facts which have impressed themselves may be mentioned : 

1. One of the most frequent causes for failing to detect a subphrenic 
abscess is failure to consider its existence, and in this connection one should 
bear in mind that quite a fair proportion of these abscesses arise from causes 
other than infection within the abdomen. 

2. The difficulties often encountered in arriving at a correct diagnosis. 

3. One should not hesitate to use an exploring needle when circum- 
stances warrant it and a correct diagnosis cannot be made by other means 
(physical examination and X-ray). 

4. That the X-ray, while a great aid in establishing a diagnosis of sub- 
phrenic abscess, is by no means infallible. 
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THE MANAGEMENT OF PATIENTS WITH GASTRIC AND 
DUODENAL ULCERS* 

By J. William Hinton, M.D. 

OF New York, N. Y. 

A GREAT deal has been written about the medical versus the surgical 
treatment of patients with gastric and duodenal ulcers, with a high per- 
centage of cases failing to get relief from symptoms after each type of 
treatment. It is not the purpose of this paper to lay down dogmatic rules 
for the treatment of ulcers but to say that both medical and surgical methods 
have their place in certain stages of the disease. 

Etiology . — As in the case of any oilier disease, for example, cancer, until 
we find the causative agent, or agents, our treatment is more or less palliative 
whether it be medical or surgical. Infection seems to play a very important 
role and Saunders® has recently isolated from excised ulcers an alpha strepto- 
coccus of the non-hsemolytic type which seems to have a definite bearing 
on the cause of the disease. There are probably other factors, such as 
vitamine deficiency, and this is illustrated by Holt"* and Veeder^ in their 
reports on cases of ulcers occuring in infancy. These were usually found 
before the sixth month and in marasmic infants with a general lowered 
vitality. 'Whether acidity is a causative factor in the disease or results from 
the disease is far from settled, but our laboratory work does not always 
reveal hyperacidity in cases of proven ulcers. It would seem that hyperacidity 
is an incidental finding in the disease and bears no etiological relationship. 

Our primary interest as clinicians, whether we be internists or surgeons, 
is to cure the disease or at least to relieve the patient of his symptoms. We 
do not consider ulcers a simple medical or surgical condition but one in which 
both methods of treatment may have to be used. It is essential to remember 
that a patient with an ulcer has a chronic recurring disease characterized by 
attacks of pain which occur at irregular intervals. The intervals between 
attacks may be from a few weeks to several months, and at times years. 

In the Gastroenterological Clinic of the Fourth Medical and Surgical 
Divisions of Bellevue Hospital from January, 1928, to April i, I 930 > there 
were 238 ulcers under observation. Of this number thirty-nine have been 
operated upon for acute perforations and forty-four for chronic ulcers, leav- 
ing 155 unoperated ulcers. Of the unoperated cases there were 124 duodenal 
ulcers, fifteen gastric ulcers, twelve pyloric ulcers and four double ulcers, 
meaning the patient .had lesions in both the stomach and duodenum. Our 
object has been to relieve the patient of symptoms and, if possible, to cure 
the disease by medical care, employing surgery only as a means of last resort. 

The patients, on entering the clinic, are referred for X-rays of their teeth 

* Read before the Delaware County Medical Society, Delhi, New York, June 10 , I930’ 
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and extractions are done if necessary. If there is an indication of sinus or 
throat infection they are referred for X-rays and examination. A gastric 
analysis, complete blood count, Wassermann, urine and blood chemistry for 
urea nitrogen, creatinine, sugar, chlorides, calcium and phosphorus determi- 
nation is done. In bleeding cases blood-platelets, bleeding and clotting, and 
clot retraction time is done. X-rays of the gastro-intestinal tract are done 
at frequent intervals. 

The dangers from an ulcer are : first, perforation ; second, haemorrhage ; 
third, carcinomatous degeneration. Perforation is a real danger and patients 
may perforate more than once and even after they have been under pro- 
longed medical care and are apparently progressing satisfactorily. In a recent 
paper^ read before the American Gastroenterological Association in which 
105 cases of acute perforated ulcers were reported, there was noted an 
increase in the incidence during the past few years. In 1911, there was one 
case, as against thirteen for 1929. Also, six cases have occurred during 
the past two years while under medical care in our clinic. The only means 
of preventing this complication is to find the cause of the disease. Saunders,** 
by his agglutination test, seems to be in a position to aid in the diagnosis 
and to prognosticate the course of the disease. 

Haemorrhage is an alarming complication of ulcers. Gastric haemorrhage 
will at times prove fatal in spite of every effort to save the patient by trans- 
fusions and conservative measures. There have been fifty-two cases of 
bleeding ulcers admitted to the Fourth Surgical Division since 1911, with 
six deaths in cases not operated upon but treated conservatively. It is interest- 
ing to note that these severe haemorrhages occur in patients with a negative 
gastric history and the first warning is profuse bleeding. The chronic recur- 
ring haemorrhages do not prove fatal and should have every chance of medical 
care, although we have had six cases of haemorrhage occur in the clinic in 
patients under medical management that were progressing satisfactorily, but 
these cases have been controlled by transfusions and rest. There are also 
four cases that have been operated upon for bleeding ulcers which have 
continued to bleed. The operations varied from gastrectomies to gastro- 
enterostomies and pyloroplasties. The best procedure is to treat the case 
conservatively, but if it continues to bleed over a long period, an operation 
should be performed and the ulcer cauterized or excised, plus whatever other 
procedure may seem advisable. 

Carcinomatous degeneration may occur in gastric ulcers but it never occurs 
in duodenal lesions. Granting that it does occur in gastric lesions it is 
doubtful if the percentage is as high as some clinics estimate. MacCarty^ 
has stated that about 70 per cent, of chronic gastric ulcers present cells of 
the cytologic appearance of cancer. Ewing^ puts the incidence around 2 per 
cent. It is difficult to believe that the incidence of carcinomatous degenera- 
tion of gastric ulcers exceeds 10 per cent. If one employs gastrectomies 
routinely in cases of gastric lesions, the mortality will be at least 15 per cent. 
It is interesting to note that Balfour,^ in his report on surgery of the stomach 
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and duodenum in the Mayo Clinic for 1929, operated upon 125 gastric ulcers. 
Of this number approximately 40 per cent, had partial gastrectomies ; 35 per 
cent, excision with cautery or knife and gastroenterostomy; and 15 per cent, 
gastroenterostomy alone. We do not consider a gastric ulcer an operative 
case unless it fails to respond to medical care. An early gastric lesion 
responds to medical management more favorably than a duodenal ulcer. 

Treatment . — All ulcers are considered as inflammatory lesions, regardless 
of location, and are treated by medical care, and surgery is resorted to if the 
case does not improve. An early carcinoma with an ulcerative area might be 
mistaken for a gastric ulcer but these cases do not respond to medical 
treatment. 

The patients are treated in one of three ways: (i) ambulatory Sippy 
diet; (2) vitamines, vaccines and bland diet; (3) surgery. 

That the ambulatory Sippy treatment has a definite place in cases of ulcer 
seems certain. Doctor Bishop supervises the ambulatory cases and will report 
on his results at a later date, but so far this method of management has given 
good results in most instances. Patients can remain on a strict inilk-and- 
cream diet for several weeks, if they are not doing laborious work, and 
continue at their occupation without any hardship. Even though the patient 
can receive free hospital care for four to six weeks, due to economic prob- 
lems at home, he does not get the mental rest which is essential in these 
cases. Doctor Hartung is using vaccines and vitamines on another group 
with some very satisfactory results. He has some early cases that have not 
been treated by other methods, and others that have failed to receive relief 
from symptoms after a Sippy diet, or following operations of different types. 
These cases are at times changed from one type of medical treatment to 
another. Doctor Hartung will report in detail on his work at a later date. 

Surgery . — It has been our intention to operate on cases as a last resort 
only and so far we have had but five operations in chronic ulcers that we 
have treated. It is not our intention to state whether pyloroplasties, gastro- 
enterostomies or partial gastrectomies should be performed, but we have 
cases under observation that were failures in all three types of operation 
that have been done in other institutions. The indications for operation, such 
as pyloric obstruction, long history with previous treatment, recurring haemor- 
rhage and gastric ulcers have been ignored, and all of these cases have 
received medical care before considering operation. The cases that have been 
operated upon so far have progressed very satisfactorily and most of them 
have had conservative types of operation, such as pyloroplasties or gastro- 
enterostomies. If the cases are given a chance of medical management, the 
results from surgery in the medical failures would seem to be very gratifying- 

SUMMARY 

No conclusions can be drawn at present, but if one approaches this 
problem with an open mind, he will see some of the most startling results 
from both medical and surgical treatment in cases in which a good result is 
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least expected. Also, failures are encountered with both methods of treat- 
ment when we had every expectation of a good result. A patient cannot be 
considered cured until kept under observation for a ten-year period, whether 
medical or surgical treatment is advocated. 
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DUODENO-JEJUNOSTOMY AS A SUBSTITUTE FOR GASTRO- 
ENTEROSTOMY IN CERTAIN CASES OF DUODENAL 
AND GASTRIC ULCER AND APPARENT 
OBSTRUCTION OF THE STOMACH 

By Addison G. Brenizer, M.D. 

OF Charlotte, N. C. 

The operation of duodeno-jejunostomy, an anastomosis between the first 
loop of the jejunum and the third, or the second portion of the duodenum, 
and for the purpose of regularly emptying the duodenum above a stenosis 
located at its lower part, has been widely popularized through the journals 
and Quain’s^ monograph on the duodenum. The brilliant results of recent 
duodeno-jejunostomy in chronic or recurring duodenal obstruction have been 
amply proven by case reports in the literature. 

Sloan® proved the presence of periduodenal adhesions by operation in 362 
cases and found a co-existing duodenal or pyloric ulcer fifty-two times. 
From these observations he concludes that partial duodenal obstruction at 
the duodeno- jejunal angle is sometimes the cause of duodenal ulcer or that 
it creates conditions favorable for ulcer formation. He obtained several 
cures of the ulcer by simple removal of the obstruction without gastro- 
enterostom)^ Kellogg^ and I observed five cases of duodenal ulcer with 
duodenal stasis. In six cases the ulcer was active; in two of Kellogg’s and 
one of Quain’s, stenosing in Wilkie’s. Wilkie reported a perforated duodenal 
ulcer. In a case of Deaver there were four perforations, with three opera- 
tions of suturing and recovery, but death after fourth perforation. The 
autopsy showed an unsuspected obstruction of the duodenum above the 
mesenteric artery. Wilkie® again reported three cases, Higgins® five cases 
of duodenal ulcer as complications in duodenal stasis, and Barling’^ and 
Zoepffel® five and two cases respectively of gastric ulcer accompanying duo- 
denal obstruction. Lane® restated his theory that duodenal stasis may pro- 
duce either ulcer of the duodenum or stomach. Berg, Melaney and Jobling. 
in their experimental studies after the production of a lasting duodenal 
obstruction with dilatation above and confirmed by fluoroscopic examination, 
noted, as well, an enormous increase in bacterial flora, mostly in the bacilli 
of the colon group. 

Gastric retention and dilatation of varying degree is not uncommon, 
along with duodenal stasis, and has been noted by most writers on the 
subject. In a case of Stavely’s and Wilkie’s the gaping pylorus admitted 
several fingers. Moynihan^^ has pointed out that duodenal obstruction is a 
cause of the so-called “vicious circle” and Wilkie also stresses this point, as 
well as the point that recurrent S3TOptoms after gastroenterostomy are due to 
unrecognized duodenal obstruction at the time of operation. Zoepffel like- 
wise attributes some bad results after Billroth No. I to the fact that stenosis 
of the third portion of the duodenum had been unrecognized. 

Quain makes the significant remark that it is, therefore, necessary always 
to verify the condition of the duodenum when a gastroenterostomy is made 
for gastric or duodenal ulcer. 
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Case I— A man, aged thirty-five, with typical symptoms of duodenal ulcer, who, 
in spite of irregular Sippy and antacid diet, belladonna and alkalies, had profuse vom- 
iting of blood, improved and hemorrhage ceased after medical treatment. Filling defect 
persisted. (Case I, Fig. i) gastroenteroptosis and dilated duodenum. Finney pyloro- 
plasty with resection of ulcer; pathological report of malignant ulcer (discredited), 
symptom-free for eighteen months, usual confusing shadow-graft following pyloroplasty. 
(Case I, Fig. 2.) Sudden recurrence of symptoms and acute perforation; perforation 
cauterized and closed, gastroenterostomy to relieve tension in duodenum ; symptom-free 
for fourteen months ; recurrence of pain in epigastrium and tenderness, ulcer at gastro- 
jejunal anastomosis. 

Case II.— Woman, aged sixty-two, pain in epigastrium, occasional vomiting. Two 
X-ray series with barium enemata and visualization of gall-bladder, showed only 
gastroenteroptosis and moderately dilated duodenum. Improvement of short duration 



Fig. I. — Case I. Persistent ulcer after Fig. 2. — Case I. After Finney pyloroplasty 

liainiorrhage, ulcer clearly visible and palpable and resection of ulcer, dilatation of duodenum, 

at operation resected. Finney pyloroplasty. recurrence of ulcer and perforation. Cauteriza- 

tion and closure of ulcer and gastroenterostomy. 
Recurrence of ulcer from stasis and tention 
likely _ prevented by duodenojejunostomy and 
resection of ulcer. Marginal ulcer after gastro. 
enterostomy to be closed and duodeno- 
jejunostomy. 

on belladonna, alkalies and antacid diet, attacks of pain in epigastrium recurred from 
time to time over a period of four months’ observation, finally passed blood by bowel 
and vomited blood. X-ray study showed dilated and deformed duodenum. (Case II, 
Fig. 3.) At operation dilated duodenum, ulcer in second portion of duodenum, relieved 
of pain by gastroenterostomy for eight months to date. Impression . — Same relief of 
symptoms and likely more enduring comfort b}' duodeno-Jej unostomy. 

Case III. — Man, aged forty-eight; weight, 106 pounds, loss of forty pounds in 
weight, pain in epigastrium, frequent attacks of nausea and voluminous vomiting, pale 
and weak. X-ray study showed dilated duodenum, dilated stomach with eleven hours’ 
gastric retention. (Case III. Fig. q.) At operation bands of adhesions at terminal 
duodenum and rolling and narrowing of duodenum, dilatation of proximal duodenum. 
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Duodenum liberated and anastomosis made between first loop of jejunum and infra- 
mesocolic duodenum. The patient never vomited again, was on a full diet in the course 
of three weeks and according to his own statement remains perfectly well with a weight 
of i6o pounds, eating what and when he wants. Now remains well for six years. A 
defect in cap shown in X-ray and diagnosed ulcer was not found at operation as a 
visible and palpable ulcer. 

Case IV. — Woman, aged thirty-two, thin, pale; frequent attacks of nausea and 
voluminous vomiting. X-ra3's showed moderatel}’- dilated duodenum and stomach, gastric 
retention for eleven hours. A gastroenterostomy was done. After operation there was 
frequent vomiting of large quantities of bile-stained fluid, so-called “vicious circle.” The 
vomiting was relieved by elevating the foot of the bed. Vomiting frequently occurred 
during six months and there was no improvement. Repeated X-rays showed markedly 
dilated duodenum and stomach and prolonged gastric retention. (Case IV, Fig. 5.) 





Fig. 3. — Case II. Deformed and dilated 
duodenum, ulcer found at operation in second 
portion of duodenum, bulging near cap an arte- 
fact after violent hemorrhage. Two former 
X-ray studies negative. Relieved by gastro- 
enterostomy. Stasis and tention in duodenum 
would have been better provided for by duo- 
denojejunostomy. 





Fig. 4.— Case III. Duodenal obstruction by 
adhesions and rolling of terminal duodenuni. 
Nitcli in cap diagnosed ulcer, not visible ana 
palpable at operation. _ Completely relieved to 
six years by duodenojejunostomy. 


Second operation the terminal duodenum was surrounded by adhesions and narrowed 
and the terminal loop jejunum used for gastroenterostomy carried to the left; made a 
sharp angle at the duodeno-jejunal junction. A duodeno-jej unostomy was done. There 
was no more vomiting, a rapid gain in weight and marked relief but multiple neurotic 
complaints, such as irregularity of menstruation, pain in hips, etc. X-rays after duodeno- 
jejunostomy showed stomach emptying in four hours and rapid passage into ciecum 
(Case IV, Fig. 6.) 

Cash V. — Woman, aged forty-two, thin, pale; frequent attacks of voluminous vomit- 
ing. History of possible tuberculous peritonitis when a child, formerly had cholecys 
tectomy. X-rays showed dilated stomach and duodenum with nine hours’ gastric reten 
tion, gastroenteroptosis. At operation there were multiple bands at terminal duodenum, 
marked angulation at duodeno-jejunal angle, and membrane holding terminal duodenum 
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and proximal jejunum together. At operation, that duodenum and stomach be surely 
relieved of obstruction, the duodeno-jejunal angle was liberated from bands and mem- 
branes and also from the ligament of Trietz and the anastomosis made between gastric 
antrum and the duodeno-jejunal junction. The patient improved, gained weight but 
soon had an occasional return of attacks of vomiting and some diarrhoea. The stomach 
and duodenum now empties about as fast as the barium meal can be given. (Case V, 
Fig. 7.) The gastric contents rapidly fill the small intestine and by rapid overloading, 
vomiting recurs. Impression . — At the operation a duodeno-jej unostomy would have 
sufficed. The question is now before us of taking down the gastroenterostomy and 
making a duodeno-jej unostomy. 

Case VI. — Woman, aged forty-two; attacks of pain in epigastrium as well as pain 
in right lower abdomen, profuse menstruation, vomiting, elevation of temperature and 
leucocytosis, negative urine. Poor result with enemata. Brought to hospital as acute 



Fig. s- — C ase IV. Markedly dila'ted duo- Fig. 6. — Case IV. Rapidly emptying duo- 

denum "vicious circle” after gastroenterostomy, denum and stomach in Case IV. Fig. 5 after 
due to adhesions and falljng of jejunal loop to duodenojejunostomy, 
the right followed by persisted duodenal obstruc- 
tion completely relieved by duodenojejunostomy 
at second operation. 

abdominal case and diagnosis of ovarian cyst, was formerly operated on for tuberculous 
spine with bone graft and appendectomy. Abdomen flat, scar of former appendectomy, 
tenderness and definite resistence over cecal region, soft mass over right adnexa, small 
mass over left adnexa. Diagnosis . — Ovarian cysts right and left, partial intestinal 
obstruction. At operation ovarian cyst size of lemon on left side. Csecum down in 
right side of pelvis, filled with soft doughy fecal matter, ascending colon adherent to 
peritoneum, at site of former appendectomy. Colon liberated from abdominal wall, 
enucleation of left ovarian cyst. Patient vomited after operation large quantities of 
bile-stained fluid, in spite of good results following enemata on the second and third days 
and continued to vomit in spite of the fact that the abdomen remained soft. After a 
large enema and turning the patient over on her abdomen with foot of bed elevated, 
there i\as a cessation of vomiting and a sudden movement of bowels filling the bed. 
he patient was sustained on salt solution and glucose given ii, frequent and large 
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quantities intravenously during her vomiting. By the fifth day she was entirely com- 
fortable and taking food. Impression . — Duodenal arterio-mesenteric ileus (“acute dila- 
tation of stomach”). Compare with Case IV, Figs. 5 and 6, and so-called “vicious 
circle” following gastroenterostomj'. 

Case VII. — Woman, aged sixty-nine; indigestion and dyspepsia number of years, 
getting worse lately, loss of color and forty-two pounds in weight. Recently has been 
using stomach tube for washing out stomach on account of gastric distress. Vomited 
large quantity of blood, estimated at quart to quart and half and still passes tarry 
stools. Thin, pale, haemoglobin 40 per cent., general examination negative, given 
blood transfusion. Tender over right upper abdomen, mass felt in right hypochon- 
drium and epigastrium. X-rays show irregular mass in antrum. At operation in 
antrum and extending to pyloric ring irregular mass with puckering of gastric wall 
and adhesions, size of lemon, with cap-like crater located in anterior wall nearer greater 



Fig. 7.— Case V. Gastroenterostomy between 
detached duodenojejunal junction and stomach 
in case of duodenal obstruction. Extremely 
rapidly emptying stomach, vomiting and colitis. 
Advised closure of gastroenterostomy duoden- 
jejunostomy. 



Fig. 8.— Case VII. Following resection of 
over half the stomach for carcinoma in 
sixty-nine years old, six years ago. 
vomited after operation, gained 42 pounds 
weight. Eats full diet with absolute coraiort. 
Stomach empties in i to ij 4 hours. Comp 
with Fig. 7, Case V. 


curvature. Part of corpus, antrum and first portion of duodenum resected and anasto- 
mosis of the Polya type done. Gross specimen showed ragged ulcer with indurated 
base and edges. Pathological report of ulcer with carcinomatous changes. There was 
never any vomiting after operation, patient left hospital in sixteen days on soft diet, 
reached full diet within two months and has been in good health and comfort for six 
j'ears, since January 31, 1924. (Fig. 8.) 


In six of the above cited seven cases, pain, vomiting and loss of weight 
were prominent in all of them. Cases I and II vomited large quantities o 
blood, and Case III occasionally a small amount of blood. Cases III, IV an 
V had numerous attacks of voluminous vomiting and showed prolonged^gas 
trie retention and considerable dilatation of the stomach. Persistent X-ray 
studies finally exhibited dilatation and deformity of the duodenum, and m 
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Cases I and II ulcer of the duodenum Avas found both by X-ray studies and 
at operation, hut the ulcer diagnosed by X-rays in Case III was not found 
at operation. Case I had a recurrence of ulcer and perforation after 
pyloroplasty and resection of ulcer and AA^as temporarily relieved by closure 
of perforation and gastroenterostomy, but later developed a marginal ulcer 
at the stoma of the gastroenterostomy. Case II showed ulcer in second por- 
tion of duodenum at operation and has been relieved by gastroenterostomy. 
It Avas suggested that duodeno-jej unostomy, followed by resection of the 
ulcer, Avould haA'^e been the operation of choice in Cases I and II, as Avas 
done Avith perfect resvilt in Case III, to relieve stasis and tension in the 
duodenum, and Avould likely haA^e prevented recurrence and perforation in 
Case I and secured more permanent result in Case II. Case V was over- 
done and the effect produced was that of combined gastroenterostom}'- and 
duodeno-jejunostom}^; Case VII shoAved less rapid emptying of stomach after 
result and satisfactory X-ray study. Case IV Avas a failure after gastro- 
enterostomy, had “Aucious circle,” and persisting duodenal obstruction. Both 
cases should have receVed a duodeno-jejunostomy alone at the first opera- 
tion. Case VI deA^eloped the so-called “acute dilatation of the stomach” after 
operation in the loAver abdomen and AA’-as immediately relieved by posture, as 
Avas Case IV. Duodenal obstruction, “vicious circle” and “acute dilatation of 
the stomach” are frequently one and the same thing. 

May I insist that it is rather definitely and clearly pointed out by the 
above seven cases and remarks that the best results haA’^e been obtained, 
Avhere the ulcer is resected and Avhere the point of obstruction is searched 
for and found and proper relief of stasis and tension cared for, by the 
drainage of the upper into the loAver portion of the gastro-intestinal canal at 
that particular location. This particular location of obstruction is frequently 
in the terniiiial dvAodenum and the logical site of anastomosis is betAveen 
duodenum and jejunum. 

It seems, according to Quain, that Petit in his thesis on the “Strangula- 
tion of the Duodenum at the Level of the Mesenteric Root” (Paris, No. 67, 
1900), was the first to conceive the operation of duodeno-jejunostomy and 
to perform it on the cadaver. Baker, according to Wilkie, Avas the first to 
propose it, in 1906. StaA'^ely. in 1908, put into practice the first transverse 
colic duodeno-jejunostomy on the liAung, for a chronic occlusion of the 
duodenum by the mesentery. 

About half a century has elapsed since the foundation of gastric opera- 
tions and yet hardly a single rcAmlutionary method, except duodeno-jejunos- 
tomy, has been deA’^eloped during that time. Technical modifications and 
improvements have been added but the principles of enlarging the pyloric 
orifice as laid doAvn by Heineke-lMikulicz, the gastrojejunal anastomosis of 
Woelfler and the gastric resections of Billroth remain the basal procedures. 
It is likely that none of these operations or their modifications have more 
than a mechanical action beyond the remoA’al of the groAvth and that no 
enduring physiological basis has been established beyond the drainage of the 
higher into the lower portion of the gastro-intestinal tract and that this prin- 
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ciple of relieving stasis satisfies all surgical requirements and yields, where 
clearly indicated, satisfactory results. 

In making the above statement I have taken into full consideration the 
works of Alvarez, and his description of the motion pictures and of Cole’s 
studies of “The Living Stomach and its Motor Phenomenon.” I admit the 
importance of a knowledge of the complicated motor function of the stomach 
and duodenum, the secretory function and even the nerve supply, as well as 
the confusion in terminology, such as “duodenal cap” for pyloric cap and 
the proper location of corporic, pre-pyloric and post-pyloric ulcers. But when 
all is said, the surgeon’s problem is centred on evacuation of the stomach and 
duodenum regardless of the procedure employed for the removal of the 
lesion. 

The process of evacuation of the normal stomach is described by Cole 
as follows : 

“The chyme in the stomach is moved along from one chamber to another by the 
progressive peristalsis, there being some intermingling of the chyme of the corpus with 
that of the antrum. The fluid chyme is squirted through the pyloric valve into the 
reservoir cap and separated from the rest of the chyme in the stomach. The fluid 
chyme is taken out of the top or distal end of the cap by a broad peristaltic wave 
which carries it through the duodenum and probably continues throughout the small 
intestine. The frequency and activity of this broad peristaltic wave is the funda- 
mental phenomenon which governs gastric evacuation. Gastric tone only presses the 
chyme against the under surface of the cap. Progressive peristalsis, modified by systole 
and diastole, no matter how strong, only squirts the chyme through the lumen of the 
valve into the cap. The pyloric canal closes with a definite sphincteric action, but it 
is closed for such a very short period of the gastric cycle that it does not normally 
prevent gastric evacuation, and if anything it possibly accentuates it by squirting a small 
amount of chyme through into the cap when it contracts. The pyloric valve tends 
to retain the solid food in the antrum and to allow the more fluid content to be squirted 
through into the cap. But if all these are functioning normally and actively, unless 
there is a broad peristaltic wave to propel the chyme from the top of the cap and 
carry it through the duodenum in finger-like masses, functional gastric retention ensues. 
Therefore we must reiterate that the broad peristaltic wave in the duodenum is the 
fundamental phenomenon which controls gastric evacuation.” 

It becomes immediately evident that if the broad peristaltic wave in the 
duodenum takes place in its progressive fashion from cap through the duo- 
deno- jejunal junction into the small intestine, this route must be ever 
patent and obstruction of the duodenum will not only be followed by stasis 
and increase in bacterial flora but will markedly disturb the whole gastric 
motor mechanism. This condition is actually observed in cases of duodenal 
obstruction where violent antiperistaltic waves are seen in the dilated 
duodenum, the pyloric canal stands wide open and antiperistaltic waves 
traverse the stomach as vomiting takes place, and duodeno-jejunostomy may 
completely relieve this condition and restore gastric motor function. The 
operation chosen for draining or evacuating the stomach should respect the 
motor function of the stomach and the selective action of the pyloric valve 
and should assure the patency of the terminal duodenum. This last con 
dition, patency of the terminal duodenum, is the most important factor. 
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(Fig. 8, Case VII.) In this case, though of a necessity, cap, antrum and 
most of the corpus of the stomach were resected on account of cancer, with 
a patent duodenum, clinically the stomach functions perfectly and is shown 
satisfactorily by X-ray studies. Compare Fig. 7, Case V, where the chyme 
is hurled through the gastroenterostomy into the small intestine with such 
rapidity that the brunt of volume causes overfilling, antiperistalsis and vomit- 
ing. This emptying of the stomach more or less rapidly, has been in large 
part the fault in a considerable percentage of my cases where gastroenteros- 
tomy was done. In this case, as well as in Case IV, Figs. 5 and 6, duodeno- 
jejunostomy alone should have been the operation first done. Both cases 
now have duodeno-jejunostomy plus gastroenterostomy ; the latter, with 
satisfactory result, and the former, a failure due to too rapid emptying of 
the stomach. Certainly duodeno-jejunostomy alone would have attained 
better results in both cases and at the same time retained the motor function 
of stomach and duodenum as described by Cole.’^^ Likewise, duodeno- 
jejunostomy alone or duodeno-jejunostomy with resection of the ulcer would 
have relieved the stasis and tension in the duodenum, and hence bacterial 
growth, would have preserved the motor function of the stomach and 
duodenum in Cases I and II, Figs. 2 and 3, would likely have forestalled the 
recurrent ulcer and perforation and the marginal ulcer in Case I, would 
have secured the result in Case II, as was so brilliantly accomplished in 
Case III by duodeno-jejunostomy alone and at the same time would have 
preserved the motor function of stomach and duodenum, disturbed by 
gastroenterostomy. 

Zoepffel, quoted by Quain,^ says that when a gastric ulcer and a stenosis 
of the third portion of the duodenum coexist, Billroth No. II is indicated, 
a pylorectomy, and that Billroth No. I should be abandoned. This conclu- 
sion seems absolutely illogical, since with Billroth No. II, as well as with 
Billroth No. I, the duodenal retention will persist after operation. Whatever 
gastric operation is made it is indispensable to establish drainage for the 
chronic retention in the third portion of the duodenum. 

The startling report of Cole^^ of twenty-six cases of gastric ulcer treated 
surgically and to be compared with thirty-six similar cases treated medically 
is indeed appalling: 

“In the twenty-six cases presented, from verified records, eleven were 
treated with gastric resection, ten with excision and five with gastroenteros- 
tomy without excision. Of the eleven treated with gastric resection, six 
lived to leave the hospital and five died while in the hospital. Of the ten 
treated with excision ; two were mucosal ulcers and one, as proved by 
microscopical examination, was already a healed ulcer. Of the remaining 
seven, two died, two were worse, one improved, and two were said to be 
improved, but in one of these, even with a special request for a rontgen-ray 
examination after the operation and before the patient left the hospital, 
^ P^'oeedure was not granted and we were unable to obtain further data. 
All of the three cases treated with gastroenterostoni}’- lived but as we can 
compare each of these with a similar case treated medically without gastro- 
enterostomy. the question arises : Did the ulcer heal because of the gastro- 
enterostomy, or in spite of it?’’ 
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Compare this report with that embraced in a recent paper by Brenizer^^ 
where the various operations upon the stomach and duodenum are listed in 
108 cases. This list embraced nine cases of gastric resection for gastric 
ulcer or cancer without a single death in less than a year’s time and two deaths 
from metastasis. Gastric function remained satisfactory in all cases, even in 
spite of death from metastasis, equal to results in Case VII, Fig. 8. Every 
living case, seven cases in all, has presented large, visible, and palpable lesions 
at operation ; has been verified by pathological section ; has received an 
anastomosis of the Polya type; has a patent duodenum; and has been fre- 
quently seen or heard from during a period of ten years. However this 
question of operative indications and post-operative results may be, it still 
holds the “center of cyclonic controversy.” This question is not pertinent 
to this paper except insofar as a failure to recognize an obstruction of the 
duodenum may prevent the success of an otherwise properly indicated and 
executed operation whether that operation be simple excision, pyloroplasty, 
gastroenterostomy or Billroth Nos. I and II. In these cases a combined 
duodeno-jejunostomy is the only logical operation, and, furthermore, it is 
a necessary operation. In selected cases of duodenal ulcer, and even gastric 
ulcer, of the gastroenteroptotic type of individual and with duodenal stasis, 
relief of tension and stasis can be directly attained and at the same time 
normal motor function of the stomach and duodenum preserved, by making ■ 
the anastomosis, rather than between stomach and jejunum, preferable 
between duodenum and jejunum. 
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TRANSACTIONS 

OP THE 

PHILADELPHIA ACADEMY OF SURGERY 

STATED MEETING HELD JANUARY 5 , 1931 
Tke President, Dr. George P. Muller, in the Chair 
Calvin M. Smyth, Jr., M.D., Recorder 

TUBERCULOUS PERITONITIS AND RECURRENT UMBILICAL 

HERNIA 

Dr. George M. Laws presented a patient to illustrate the repair of in- 
cisional hernia without removing the sac nor disturbing the viscero-parietal 
adhesions. A woman, aged fifty-nine years, was admitted to the Medical 
^¥ard of the Presb3d:erian Hospital, July, 1929, complaining of weakness, 
cough and enlargement of the abdomen. She had been operated upon for 
strangulation of an umbilical hernia in 1922, but noted recurrence four years 
later. Her medical history ivas unimportant thereafter until April, 1929, 
when she had an acute illness called congestion of the lungs. Since then she 
had not felt well and a month before admission the abdomen began to grow 
larger. She weighed 205 pounds; her enormously enlarged abdomen was 
S3nnmetrical except in the mid-region which was the seat of a recurrent 
umbilical hernia. Movable dullness and a definite fluid wave were present. 
Peristalsis was hyperactive. 

After two weeks’ observation, during which the evening temperature 
rose to about 101° F., an operation was determined upon. 

A transverse incision in the line of the abdominal scar revealed a thick- 
walled sac which was opened with the escape of a large quantity of dark 
brown fluid. The intestines, mesentery, liver and spleen were studded with 
small, white, hard nodules that were proven by biopsy to be tuberculous. 
The problem of dealing with the hernia then arose. Coils of small intestine 
were fused with the sac so firmly that herniorrhaphy in the usual way was 
impracticable. The wound in the sac was closed, the rupture was reduced 
en bloc, as it were, and the repair was completed by overlapping the fascia. 

Recovery was complicated by left tuberculous pleural effusion which 
required aspiration thirty days after operation. The patient was discharged 
ten days later. She reported recently at the follow-up clinic that con- 
valescence had been; satisfactory and that she had remained free of symp- 
toms. Examination showed no abdominal fluid and no hernia. 

Dr. George P. Muller said that he had had occasion several times in 
the case of large incisional hernia below the umbilicus, to practise a method 
similar to the one described, without penetrating the peritoneal cavity. 
After dissecting out the skin scar the dissection is carried laterally until 
the edges of the anterior fascia have been identified. About one-half 
inch lateral from the edge of the retracted rectus muscle an incision is 
made from top to bottom in the anterior sheath. The median edge of this 
incision on either side is then sutured together in the median line to form 
a new linea alba, carrying the rectus muscle practically to its original position. 
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The lateral edges are then sutured together, if possible, still further, pulling 
the recti muscles together in the median line. If the latter suture is not 
possible the defect of fascia over the muscle is replaced by a fascia trans- 
plant from the thigh. 

PENDULOUS ABDOMEN— LIPECTOMY , 

Dk. George M. Laws reported the case of a woman with a pendulous 
abdomen from which he removed a segment that weighed twenty-four 
pounds. 

When first examined, in February, 1928, she was twenty-eight years old 



Fig. I. — Pendulous abdomen. Lat- Fig, 2 . — ^Antero-posterior view, 

eral view, 

and weighed 362 pounds. Standing, the abdominal wall dropped almost to 
her knees (Fig. i), and walking, each step pushed half of the mass forward. 
The chief complaint was pain, evidently caused by the dragging weight. 

A thorough examination had been made by a prominent internist, who 
found no endocrine disturbance. X-ray of skull, blood examinations, basal 
metabolism and sugar tolerance tests were all practically normal. She had 
been taking a gland preparation for a year but was still gaining weight. 
After seven months of dieting she had lost only eight pounds, and returned 
for operation chiefly because of the pain. 

Operation October, 1928, at Presbyterian Hospital. A transverse bow- 
shaped incision was made through the skin and fat below the umbilicus, 
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because the umbilicus supports these tissues. It was a long operation and the 
patient was somewhat shocked. Wound healing was primary, except where 
the tubes emerged and mild superficial secondary infection occurred at two 
of these places. Recovery and result were entirely satisfactory. 

The wedge of tissue measured 37 inches from tip to tip, its greatest 
width was 14 inches, the average thickness 3 inches. 

SUBPHRENIC ABSCESS 

Dr. Henry P. Brown, Jr., read a paper with the above title for which 
see page 1075. 

Dr. Eldridge L. Eliason said that he had treated eight such cases in 
the last seven years, although the essayist stated that he found but eighteen 
cases in two large hospitals, ten in twenty years in one and eight in the last 
eight years in another. As to the etiology the speaker remarked that in 
1926 he reported twelve cases of liver abscess, ten of which were personal 
cases, all secondary to appendicitis, occurring from ten days to eleven months 
previously. In these twelve cases, seven had solitary right lobe abscess. Of 
these, five had proven subphrenic abscess also. Last week he discharged 
from the hospital another of the same type, making six in which -the two 
abscesses existed in juxtaposition, as an hourglass cavity. It is well known 
that solitary liver abscess following appendicitis is probably embolic and that 
it has a predilection for the right lobe and tends to extend toward the upper 
surface of the liver. Only two of the above eight were near the under sur- 
face of the liver. It is reasonable to suppose that a subcapsular small abscess 
on the upper surface could also cause a subphrenic collection comparable to 
the supposed causation of an empyema thoracis follo\ying a pneumonia. Bile 
found in the subphrenic collections indicates this connection. Furthermore, 
in none of these personal cases was there any evidence of abdominal gutter 
extension. Another argument in favor of the liver origin is the fact that sev- 
eral of his cases as well as some of Doctor Brown’s had no recent cause for 
the condition, the appendiceal attack or operation being as old as eleven 
months in one instance. Doctor Brown speaks of a possible thoracic origin 
only to cast possible doubt upon the same, and the speaker agrees with him 
entirely. In his liver and subphrenic abscess cases, the first diagnosis was 
suspected basal pneumonia, with lung changes shown clinically and by X-ray. 
Again, exploration by needles to the abscess by the Ochsner operation, which 
consists of the subperiosteal resection of the twelfth rib. In that way one 
gains entrance to the right posterior and the right interior space. The dis- 
section is not difficult. By the hand one can differentiate the surface of the 
liver from the diaphragm and avoid any injury to the diaphragm proper; 
drainage is well maintained. 

Dr. Hubley R. Owen said that in a case at the Women’s College Hos- 
pital, which was operated upon about six weeks ago for a simple cholecys- 
tectomy, the patient when about to be discharged suddenly developed severe 
pain in the chest and a rise in temperature to 102-103°. There seemed to 
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be every sign of pleurisy at the base of the right lung. The chest was 
strapped but there seemed to be no improvement. A few days later an 
X-ray was taken which indicated that she had an abscess because of the 
elevation of the diaphragm. Recalling Doctor Eliason’s report before the 
Academy, he opened the abdominal incision and found the liver and the 
region of the cholecystectomy normal, but the lower margin of the diaphragm 
was bulging. He went in above and removed about 500 cubic centimetres of 
fluid which in appearance resembled the fluid from a streptococcus empyema. 
The patient then made an uneventful recovery. He was very much con- 
fused as to the origin of this infection. It certainly did not appear to be 
from the abdomen and there were no findings in the chest to account for it. 
Accidentally puncturing the infected subphrenic area secondarily gives 
empyema. The presence of the colon bacillus argues for abdominal origin, 
although its absence is no proof against the same; colon pus was found in 
only one of his cases, the others being coccal. Of the other two cases in his 
personal series, one was due to an old perforated duodenal ulcer and the 
other to extension from an acute pancreatitis. These figures, therefore, indi- 
cate that appendicitis causing hepatic abscess is the most frequent cause 
of subphrenic abscess rather than that peritonitis causes it by extension up 
the flank or by the lymphatics. 

Errors in diagnosis will be and are growing less frequent with the pro- 
ficiency of X-ray reporting. The apparent increasing frequency is merely 
an increased accuracy in diagnosis and the decreasing mortality is due to 
the same. These patients no longer die with a suppositional typhoid fever 
or septic pneumonia. 

Dr. Thomas Shallow mentioned as an additional fact pertaining to 
subphrenic abscess secondary phrenospasm, associated with much dilatation 
of the lower end of the oesophagus. He further emphasized that in diagnosis 
the X-ray is the most valuable method at our disposal. Of all the cases 
that he has seen every one that was diagnosed correctly was diagnosed by 
the use of the X-ray. 

Dr. Benjamin Lipshxjtz remarked that he had had six cases of sub- 
phrenic abscess and in every instance he was able to gain access to the abscess 
by the Ochsner operation, the subperiosteal resection of the twelfth rib. In 
that way one gains entrance to the right posterior and the right inferior space. 
1 he dissection is not difficult. One can get his hand in and differentiate 
the surface of the liver from the diaphragm and avoid any injury to the 
diaphragm proper. Drainage is well maintained. 

SURGICAL MANAGEMENT OF CRANIAL INJURIES 

Dr, J. Stewart Rodman pronounced the Annual Oration as above 
entitled, for which see page 1017. 
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STATED MEETIXG HELD DECEMBER 10, 1930 
The President, Dr. Edwin Beer, in the Chair 
ARTHROTOMY OF KN'EE 

Dr. Ira Cohen presented a man fifty-five years old, who in December 
of last year was brought into iMomit Sinai Hospital two hours after being 
struck by an automobile. He had a lateral dislocation of the left knee, the 
inner condyle of the femur was prominent and there was considerable abnor- 
mal mobility of the joint. The X-ray examination showed a subluxation 
with mesial displacement of the femur. An irregular shadow was seen 
overhung the joint space in the intercondylar area which was interpreted as 
a possible tear of the crucial ligament carrr-ing with it part of the 
tibial insertion. 

Under amesthesia an attempt at reduction was made the same day and 
a plaster bandage applied. Reexamination by the X-ray showed the subluxa- 
tion to be almost but not entirely reduced, but a good antero-posterior view 
was not obtained. When the plaster was removed two weeks later, it was 
seen that a partial subluxation still existed. After another week the patient 
was allowed on crutches, and at the end of the next week he was referred 
to the physiotherapy department in the Out-Patient Department. He had 
very little pain and was able to get about with crutches : motion was limited 
to approximately thirt}* degrees. 

When he reported at follow-up two months later the leg could not be 
completely extended at the knee and the motion was more limited than at 
time of discharge. A month later there was increased flexion deformity, 
hardly ten degrees of motion was present. There was no change in the 
Rontgen picture. ^ 

April 9, 1930, he was readmitted to the hospital and tsvo days later 
operated upon. The joint was opened by a long incision on the mesial side 
of the patella, which was displaced laterally. The fixation of the joint 
seemed large!}* due to a piece of bone which was found to extend forward 
and mesially from the anterior crucial ligament to Avbich it was intimately 
attached. After excision of this piece of bone the joint was closed. No 
splint was used and early motion of the joint was encouraged. X-ray exam- 
ination showed the subluxation much improved and some of the bony shadows 
previously seen in the joint to be absent. The bone removed at operation 
was reported as showing chronic inflammation and fibrosis. The patient was 
discharged from the hospital a month after the operation. When seen a 
month later he was still using crutches. Hour months later he still had some 
weakness of the Icnee, but there was about 75 per cent, normal function. It 
is now ten months since the operation, and he is able to carr}* on his work 
as a laborer. 

LATE ULXAR NEURITIS. FOLLOWING FR.LCTURE; TR.ANSPOSITION 

OF THE NERVE 

Dr. Ira Cohex presented a man now thirty-eight years of age, who 
was admitted last August to IMount Sinai Hospital with the following story : 
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Thirty-two years previously, at the age of six, he fell down a flight of stairs 
and sustained a fracture of the right elbow. Following this accident he had 
a deformity of the elbow but no limitation of motion. Two years before 
coming under observation he first noted numbness in the fifth finger. In the 
course of time this numbness spread on to the palm and dorsum of the hand. 
For about the same period of time he noted some weakness of the hand, and 
that the inner side of the palm of the hand was getting smaller. 

On examination he showed some contracture of the fourth and fifth 
fingers of the right hand. There was atrophy of the hypothenar eminence 
and of the interossei. There was weakness in flexion of the fourth and fifth 
fingers with paralysis of abduction and adduction of the last four fingers. 
Sensation was much diminished over the fifth finger on both its palmar and 
dorsal aspect. The elbow showed a Avell -marked deformity, Rontgen exam- 
ination of which disclosed an old ununited fracture of the external condyle 
of the humerus. 

August 8, under local anaesthesia, the ulnar nerve was exposed on the 
posterior aspect of the elbow. It was swollen to about three times its normal 
size and was a deep pink in contrast to the normal color above and below. 
It felt firm and infiltrated. It was freed from its bed and transposed to the 
anterior aspect of the joint where it was held by a sling of fascia made from 
the deep aponeurosis. He was discharged eleven days after the operation. 
He was seen five weeks later at which time there was a considerable return 
of power and complete return of sensation. Now five months after operation 
he still has marked atrophy, but power is improving. 

EPITHELIOMA OF GLANS PENIS 

Dr. Kirby Dwight presented a man, fifty-four years of age, who entered 
Roosevelt Hospital in May, 1929, with the following history; About six 
months ago, he noticed a small nodule on the glans penis near the meatus, 
together with considerable cedema of the prepuce. A few weeks later the 
nodule broke down. Since that time, there has been a progressive ulceration 
and erosion of the entire glans and an increasing cedema of the anterior half 
of the prepuce. He has also had moderate pain in the right groin, but has 
not noticed swellings in either inguinal region. There is no venereal history. 
There ivas marked cedema of the entire penis. There was a deep, irregular 
ulceration which had destroyed about half of the glans. The edges of the 
ulcer were raised and hard. A yellowish, purulent exudation could be 
expressed from several small sinuses. There was infiltration of the entire 
glans, and of the corpus spongiosum for about 2 inches. The prepuce also 
was involved. The right inguinal lymph nodes were moderately enlarged 
and moderately tender. On the left side they were slightly enlarged but not 
tender. A microscopical examination of a small section removed from the 
edge of the ulcer confirmed the diagnosis of epidermoid carcinoma, and a 
few days later a complete amputation rvas done. 

Using gas-ether anaesthesia, a block dissection was made of the inguinal 
and femoral lymph nodes, cleaning out the inguinal canals and removing the 
spemiatic cords and testes. Then the patient was placed in the lithotomy 
position. The incision was carried around the base of the penis and down 
the anterior median raphe of the scrotum. The urethra and corpus 
spongiosum were divided well away from the cancerous infiltration, about 
an inch and a half distal to the bulb. Then the corpora cavernosa ivere 
dissected well back to the crura, where they rvere dirdded and the stumps 
closed with catgut sutures. An opening rvas made in the median raphe of 
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the scrotum posteriorly, and the stump of the urethra, after being split on 
its posterior side for about half an inch, was sutured to this opening. A 
catheter Avas introduced and held in place by suture. 

Pathological examination of the specimen showed that the line of amputa- 
tion was well away from the growth. The lymph nodes were found to be 
hyperplastic but no metastatic tumor cells were found in them. The wounds 
healed Avith only a slight infection in the right inguinal region. There was 
no difficulty in urination and the patient AA^as discharged on the forty- 
third day. 

At the last examination tAAm AA^eeks ago no eAddence of recurrence or 
metastasis AA-as found. At the time of the operation, it AA^as hoped that the 
patient AA'ould be able to urinate standing up A\dthout soiling his clothes, but 
it has turned out that the stump of the urethra is too short to permit it. 

CARCINOMA OF THE RECTUM 

Dr. Kirby Daa'ight presented a man, aged thirty-one years, aa^o entered 
Lincoln Hospital in NoA^ember, 1929, on account of obscure rectal symptoms 
from AA'hich he had been suffering for about one year. On rectal examina- 
tion, a firm, smooth, projecting, ring-like mass AA^as found about i inch 
beyond the internal sphincter and extending up along the rectum. 

A biopsy AA'as done and the diagnosis of colloid carcinoma AA^as made by 
the pathologist. As soon as the pathological report AA^as receiA^ed, an explora- 
tor}’- coeliotomy AA'as done. The groAA'th AA'as found to be confined to the 
rectum, not infiltrating the bladder nor adherent to the AA'alls of the pelvis, 
A feAV small, hard lymph nodes AA'ere felt in the loAver part of the meso- 
sigmoid, close to the boAvel. No signs of metastasis in the liver. The large 
intestine AA'as not dilated nor appreciably hypertrophied. The meso-sigmoid 
AA-as A'ery short. A left intramuscular incision AA'as made and a permanent 
colostomy Avas made folloAving the method of Dr. Charles Mayo. This Avas 
done under spinal ansesthesia. 

The loop of the sigmoid AA'as opened on the third day and dh'ided 
on the eighth. 

Sixteen days after the colostomy the rectum AA'as removed under spinal 
anesthesia. The posterior route AA'as employed, Avith the patient in the flexed 
prone position. The gut AA'as amputated a little aboA'e the recto-sigmoid 
junction and the stump of the sigmoid aa'rs inverted and closed, and then 
sutured to the peh’ic peritoneum as the opening into the peritoneal cavity 
Avas being closed. 

The patient Avas transfused tAvo days before the resection and again ten 
days after it, 500 cubic centimetres of blood being given each time. 

RecoA'ery AA'as Avithout incident except that the plastic Avork on the 
colostom}' became infected and an extra opening appeared in the angle made 
by the proximal loop of gut as it entered the subcutaneous tissue. This 
opening AA'as closed and has remained closed. 

The patient noAA' feels Avell and has gained a good deal in Aveight. He 
keeps himself slightly constipated and has no trouble or annoyance from the 
colostomy. He Avears a pad merely as a safeguard. He has not found it 
necessar}' to use pressure over the subcutaneous channel of the stoma. He 
IS, hoAA'eA'er, considerably annoyed bj' the distal loop of the colostomy. It 
prolapses about 10 to 12 centimetres Avhen he stands upright. When it is 
reduced, he has a colicky pain for a fcAv moments. This prolapse is cA'idently 
not a result of peristalsis but a hernial protrusion caused by intra-abdominal 
pressure. The cause of this protrusion, in this particular case, may be the 
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short meso-sigmoid, previously mentioned. It prevented the pulling down 
of as much of the sigmoid as usual at the time of the resection of the rectum. 
It is planned to re-operate and either to remove the entire distal segment 
or to resect merely the redundant portion of it. 

Dr. Seward Erdman said that Doctor Dwight’s explanation of the 
technic used in attempting a certain degree of control of the artificial anus 
brought up the question whether any attempts at control by plastic opera- 
tions are worth while. If the colostomy is conveniently placed and the 
patient is trained to care for it by adhering to a dry diet and administering 
a small enema each morning through the colostomy opening, he can establish 
regular habits and go through the rest of the twenty-four hours without 
troublesome soiling. The main point Doctor Erdman wished to emphasize 
was that operations for cancer of the rectum are accompanied by very high 
mortality and the whole question has not yet been settled as to whether the 
one-stage or the two-stage method should best he employed. Jones, of 
Boston, has had excellent I'esults using the one-stage, but Lahey has recently 
pointed out a logical objection to any one-stage abdomino-perineal operation : 
namely that if you leave the gut closed you inflict on a patient suffering 
from the shock of a big operation the additional strain of leaving him with 
a closed gut. You are therefore causing aiTificial intestinal obstruction on 
top of a huge dissecting operation. Doctor Erdman believed that some form 
of two-stage operation, establishing a colostomy first, was probably the safer 
method of attacking cancer of the rectum. 

Doctor Dwight agreed with Doctor Erdman in his observation that as 
a rule plastic work does not help much in the control. Any opening of the 
gut without a real sphincter is going to be incontinent, unless the patient 
can make the bowels moderately constipated. In this type of operation, 
however, leaving in the upper part of the sigmoid, the plastic has value in 
that the two stomata are separated by normal skin, and a cup can be applied 
to the proximal stoma without including the distal one. Thus intestinal 
contents will not pass into the blind distal loop. 

CANCER OF THE LARYNX 

Dr. George H. Semken presented the following patients: 

Case _ I . — Extrinsic Cancer of the Larynx with Early Lymph-node 
Metastasis. R. E. McK., aged fifty-one years, a bank clerk, came under 
observation February 25, 1929. Four months previously, he had noticed a 
slight sticking sensation on the left side of the throat, during swallowing. 
This had remained relatively stationary for four to six weeks, then became 
more noticeable and had progressed continuously since that time. Two 
months ago, his physician found a small ulcer in the region of the left 
arytenoid with relatively considerable swelling in the surrounding area. This 
was considered an inflammatory process, and several applications of some 
silver solution were made — nineteen in all — during the following two months. 
'I'here was some pain after the treatments, but this has not been pronounced. 
There have been no other symptoms beyond an occasional slight “hack”; 
and there has been no disturbance in speech. 
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The family and personal histories contained no relevant data. There had 
been no known antecedent cases of cancer and no severe previous illness. 
Venereal disease was denied, and the patient’s Wassermann reaction had 
been negative. He seldom drank alcoholic liquors, smoked about three ciga- 
rettes during the day and two pipes in the evening, and had no unusual 
occupational factors of throat irritation. His general health was good. 

Laryngoscopic examination showed cancer in the left pyriform sinus with 
extension to the edge of the epiglottis, to the aryepiglottic fold and the 
ar)denoid, and to the lateral wall of the h3qDopharynx. There was a central 
excavation approximately i.o by 0.5 centimetre in surface diameter. The 
adjacent regions were hypersemic and slightly cedematous. The vocal cords 
and the remainder of the larynx Avere normal. Upon digital examination, 
the carcinoma was found to be a stony hard tumor mass, approximately 1.5 
to 2.0 centimetres in diameter. It extended to the wall of the hypopharynx 
but was not 3^et fixed. In the regional lymph nodes of the neck, there was 
one enlarged, firm node 2.0 b3^ 1.5 centimetres in diameter, in the left carotid 
packet, and a smaller, softer node on the right side. 

March 5, 1929, a radical laryngectom3^ was done with the removal of 
part of the lateral wall of the hypophar3mx, well away from the tumor, and 
the removal, in block, of the related deep cervical l3miphatics on each side, 
from the jugular fossa down to the omohyoid crossing. Colonic oil-ether 
anaesthesia. The tracheal mucosa was anaesthetized with a small quantity of 
novocaine 4 per cent, solution, injected into the lumen through a fine needle 
puncture between two tracheal rings. The trachea was divided transversely, 
between the cricoid cartilage and the first ring. The trachea was next care- 
fully separated from the cesophagus, drawn into the transverse episternal 
incision, and sutured into place there with interrupted silk sutures. Four of 
these, at the main compass points, passed wholly around the first tracheal 
ring, to unite the trachea firmly to the skin (but they were not tied tightl3^ 
enough to produce necrosis). The mucosa of the trachea was carefully 
sutured to the skin with interrupted fine silk sutures. The trachea was thus 
protected against the danger of aspiration of blood from the further 
operative procedure. 

The skeletonizing of the larynx was now completed by the ligation and 
division of the remaining inferior and superior vessels respectively, the 
division of the nerves, and the clearing of the inferior constrictor muscle. 
A strong suture was inserted around the cricoid cartilage anteriorly, to serve 
in gently raising the larynx from its bed, and the larynx was dissected free 
along its posterior attachment, through the lower half of this extent. The 
wound field was then well protected with moist gauze compresses. The 
hypopharynx was opened on the uninvaded right side by a vertical incision 
in the lateral wall, through the inferior constrictor and the hyothyroid mem- 
brane. This incision was prolonged at its upper end by a curve mesad, 
below the hyoid bone, and the tumor region was brought well into view. 
The hypopharynx was cleansed Avith a 2 per cent. l3'-sol solution on gauze 
Avipes, and with alcohol ; and the final excision was made Avith curved scissors, 
(i) across the root of the tongue, (2) across the h3'-popharynx well beloAv 
the arytenoids, and (3) widely around the site of the tumor. An Einhorn 
tube with the Rehfuss tip Avas passed into the stomach through the opening 
in the hypopharynx; and the distal end AA^-as carried, via a catheter, through 
the pharynx and out of the nose. The large opening in the hypopharynx 
Avas completely closed in a Y-shaped line of suture, Avith interrupted chromic 
gut in two layers ; the anterior edge of each sternocleidomastoid Avas brought 
across the large vessels of the respective sides, and sutured to the posterior 
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digastric above and to the deep fascia below, thus completely separating the 
vessels and the posterior spaces from the anterior part of the wound, where 
leakage and infection might occur. Similarly, the space behind the trachea 
(leading to the mediastinum) was closed with a few chromic gut sutures. 
The flaps of skin and platysma were brought into alignment and sutured 
with silk. Drainage was provided (i) at the lowest angle of each closed-ofi 
posterior space, (2) at the respective ends of the upper incision, and (3) at 
the lower end of the mid'line incision. The ends of the sutures at the 
tracheal opening, left about 4 centimetres long, were fastened to the skin 
with adhesive strips and the sutures were greased with vaseline (to prevent 
crust formation). 

The patient was returned to bed in good condition and had a relatively 
normal convalescence. A small accumulation of fluid on the left side required 
a separate small incision and drainage; and there was a slight leakage of 
mucus at the mid-line for a time; but otherwise, the wounds healed well. 
The Einhorn tube was removed on April 15. The microscopical examination 
of the removed tissue showed squamous-celled epithelioma of the larynx, 
grade B, with metastasis to the regional lymph node in the carotid packet. 

There has been no demonstrable recurrence, one year and eight and 
a half months after operation. He has had no difficulty in swallowing solid 
food, and his general health is excellent; but he has not yet learned to speak 
above a whisper, and does not use the artificial larynx. 

Case II. — Advanced Mixed Cancer of the Larynx {Intrinsic and 
Extrinsic] . Laryngectomy zvith Limited Lymph-node Removal. Recurrence 
in the Lymph Nodes. Apparent Cure, Tzvo Years and Eleven Months. 
Wm. F., aged sixty-six years, a tailor, came under observation September 
28, 1925- He had had a cough from chronic bronchitis for many years, and 
ascribed to this cause also, a hoarseness that began ten months previously. 
The hoarseness had been progressive and the breathing had been slightly 
stridulous in the preceding three weeks. There was moderate cough with 
thick, yellow expectoration. There had been no other symptoms. For a 
number of months, he had been treated for a “cold.” Seven months pre- 
viously, the diagnosis of cancer had been made by a laryngologist and opera- 
tion had been advised ; but he had consulted another laryngologist, who had 
treated him with local applications instead, for about six months. The 
family history was negative for antecedent cancer cases. He had had no 
previous illness of importance. He seldom took alcoholic liquors; but he 
had been a continued smoker (cigarettes, cigars or pipe). His general 
health, apart from the chronic bronchitis, had been good. 

Laryngoscopic examination showed a cancerous mass that filled the left 
half of the cavity of the larynx and had crossed anteriorly to invade the 
right side also. The site of origin had apparently been in the anterior part 
of the left ventricular fold, with extension mainly downward into the larynx 
and forward across the anterior commissure. The growth had also been 
expansile, and the resultant tumor was an irregularly rounded, smooth mass, 
red in color with yellowish areas in places where the underlying cancer had 
thinned out the mucosa. There rvas apparently no lateral extension, but 
subsequent examination of the tumor showed invasion of the epiglottis and 
the left aryepiglottic fold. No enlarged cervical lymph nodes were palpable. 

The operation, October i, 1925, consisted in the removal of the larynx 
m block ^yith the anterior nodes of the deep chain on the left side, which 
were considered immediately regional to the process. At the conclusion of 
the operation, a gastrostomy, by Kader’s method, was also done. The pro- 
cedure followed the plan outlined for the previous case, with the implantation 
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of the trachea in a separate episternal opening; but with the dissection of 
the lymphatics limited to the node groups anterior to the internal jugular 
vein. Convalescence was normal. There was no leakage from the pharynx 
and the wounds healed per prUnam. Liquids were given by mouth on the 
eleventh day; and the gastrostomy tube was removed on the twenty-fifth day. 
The gastrostomy closed promptly and this wound was completely healed ten 
days later. Microscopical examination of the tumor showed squamous- 
celled cancer. 

The date of appearance of the (recurrent) lymph-node tumor in the 
neck is uncertain, because the patient did not report regularly for the 
follow-up examinations. December 30, 1926, fifteen months after operation, 
he had an ellipsoid mass in the upper part of the left side of the neck, 5 by 
4 centimetres in diameter, in the region of the superior group of the deep 
chain. He had noticed this only two weeks previously; and that region had 
been slightly painful for the preceding few days. There was no evidence 
of local recurrence ; and no enlarged nodes were palpable elsewhere in 
the neck. 

The second operation, January 3, 1927, consisted in the removal of the 
deep lymphatic structures of the left side of the neck from the jugular fossa 
to the clavicle, together with a large part of the internal jugular vein and 
the anterior part of the sternocleidomastoid muscle. The vein had been 
almost completel}'- occluded by the pressure of the adherent tumor and the 
muscle had been invaded. Convalescence was uneventful. One month later, 
there was moderate swelling in the middle zone of the neck which did not 
disappear. It gave the impression of an inflammatory process, but it was 
deemed advisable to give deep X-ray therapy to that region, and this has 
been done. There is still a definite area of thickening, apparently from 
fibrosis ; but there is no evidence of a recurrence of his cancer. 

Case III . — Intrinsic Cancer of the Larynx — Three-Year Result. L. S., 
aged sixty-eight years, came under observation October 10, 1927. A slight 
hoarseness had been noted ten months previously, and this had continued 
without appreciable increase until the preceding few weeks. There had been 
no other symptoms except a moderate increase in mucus. He had been 
under the care of a lar3mgologist since the onset, who found a “granuloma” 
in June; but there had been no active treatment. Tbe condition had been 
recognized as cancer by a second laryngologist a few days previously. The 
family history was negative for antecedent cancer cases, and there had been 
no previous illness of importance. He did not drink alcoholic liquors ; but 
smoked four or five cigars daily and, infrequently, a pipe. There was no 
other use of tobacco. The use of his voice, as a salesman, may also have 
been an etiological factor. 

Laryngoscopic examination showed a low papillary growth, pink in color, 
with sessile base, on the upper surface of the cord at the posterior end. It 
was approximately 0.5 by 0.4 centimetre in diameter, and reached to the 
ventricle. There was no loss of motion in the cord. No enlarged cervical 
lymph nodes were palpable. This case seemed objectively a favorable one 
for laryngofissure, but from the cancer viewpoint, the long duration (ten 
months) and the proximity to the arytenoid and the ventricle, made it seem 
wis^ to remove the larynx and the immediately regional lymph nodes. 

The operation, October 18, 1927, consisted in the removal of the larynx, 
ni block with the lymph-node groups over the carotid bifurcation and just 
ielow the posterior belly of the digastric, on both sides. The procedure 
followed the plan outlined for the two other cases, as to the larynx and the 
trachea. The lymph-node dissection followed the technic already referred 



NEW YORK SURGICAL SOCIETY 


to, but was simpler because it was limited to the immediately regional groups. 
An Einhorn tube with the Rehfuss tip was introduced as in the first case 
reported. The post-operative coui'se was unusually good. The wound 
healed per prhnani, the Einhorn tube was removed on the tenth day, and the 
patient left the hospital on the following day. He has had no further evi- 
dence of carcinoma. He began to use the MacKenty artificial larynx shortly 
after the operation and has become very proficient in its use. 

Dr. J. a. MacKenty (by invitation) remarked upon the rarity with 
which cases of laryngeal cancer are seen in their incipiency. Last year his 
records showed 156 cases of cancer in and about the larynx. Most of these 
began as intrinsic cancer. All but thirty had become extrinsic and only 
three were truly incipient. Practically all the extrinsic cases were hopeless. 

Primary subglottic cancer is rare and in its early stages difficult of 
detection. It readily escapes into the neck through the cricothyroid mem- 
brane and on this account has a much higher recurrence percentage than 
cancer beginning on the vocal cords. 

Out of over 900 cases of laryngeal cancer seen by him in the past twenty- 
five years only thirty-six were women — all fairly young excepting three. 
Four of these were unusually young for cancer — thirt}’-, twenty-six, twenty- 
four and twenty, respectively. 

Since the chief warning of laryngeal cancer is in an early hoarseness and 
since this occurs only in intrinsic, glottic and superglottic cancer, primary 
extrinsic cancer, in which the vocal cords are intact, may, and usually does, 
become well seated before its presence is suspected. Early cancer in this 
situation is painless and does not, until quite late, affect, in the slightest 
degree, the general well-being or the voice of the victim. His experience 
had led him to the conclusion that cancer is far more frequent in larynges 
which have been the seat of antecedent pathology; Chronic laryngitis, 
syphilis, rhinoscleroma, papilloma, angioma, hyperkeratosis, prolapse of the 
ventricle, tuberculosis, etc. In the past two years he had seen two cases of 
tuberculosis of the larynx, complicated by cancer, and in the far past one 
case presented, after removal, evidences of tuberculosis, cancer and syphilis. 

In intrinsic cancer one or other cord is by far the most common site of 
inception and strange to say the middle third of the cord is more commonly 
attacked than the rest of it, due perhaps to the fact that the middle third 
of the cords sustain the greatest brunt of phonation. About 80 per cent, 
of all laryngeal cancers are intrinsic at the start and curable by the proper 
radical treatment. 

For primary extrinsic cancer local discomfort as a diagnostic symptom 
takes the place of hoarseness in primary intrinsic cancer. This with a slight 
change in the quality of the voice makes careful investigation imperative. 
Pain radiating to the ear is a later sign but often present. The hj^popharynx 
is, especially in women, the hiding place of incipient cancer. Digital exam- 
ination is helpful in cancer above the larynx but he doubted its value in 
early cancer in the larynx. The well-developed intrinsic cancer needs 
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nothing but the eye to label it, since in most instances its appearance is very 
characteristic. If any degree of success in treatment is expected the diagnosis 
in extrinsic cancer must be early. The lymphatics may take the disease up 
at once. This, however, is very variable and depends on the virulence of 
the disease. Some of the superlaryngeal malignancies are quite benign and 
slow to invade; especially is this true of cancer on the posterior surface of 
the epiglottis. He had had two such cases free from recurrence — one for 
three years and the other for eight years. In neither of these did it seem 
advisable to remove the glands of the neck. Many cancer patients die from 
the delay of too many consultations and from the allurements of radium. 
Unfortunately for them, many select the lethal radium route to eternity. 

He believed that biopsy if not properly controlled is dangerous. What 
is the sense of doing biopsies on a neoplasm with cancer written all over it ? 
In incipient conditions it may be of use. He would warn against it in 
tuberculosis. Many such cases are thrown over the edge by biopsy. Its 
findings should not weigh too strongly against negative clinical evidences. 
In the past ten years he had seen three positive biopsies proved to be wrong. 

Laryngofissure may fit the incipient case providing St. Clair Thomson’s 
method is used. But just when is a case incipient? After twenty-five years 
of inquiry he was still in doubt. Three experiences in recent years had 
upset his confidence in his former dogmatism. Three larynges with very 
incipient cancers on the middle third of one cord showed after removal 
(patients demanded total extirpation) on multiple section, subsurface exten- 
sions of cancer to the confines of the larynx. Here laryngofissure would 
have been a serious mistake. His recurrences after laryngofissure are 35 
per cent., but he did not use the Thomson method in the earlier ones. 

Lymphatic removal in frankly intrinsic cancer is not justifiable in view 
of the enormous percentage of no recurrences without it. For cancer outside 
the larynx it should be practically a routine procedure. Opening the lym- 
phatic areas of the neck adds very materially to the death rate, especially if 
done when the larynx is removed. There is a lot to be said, however, in 
favor of doing everything at once and not crossing the cancer field. Several 
of his recurrences were not in the lymph nodes but in the flaps and some 
were in the skin. Lymphadenectomy would not have helped there. He had 
had recurrences in loco from six to seventeen years after laryngectomy, 
showing that cancer infection may remain dormant for years in the local 
lymphatics and break out only when these areas are subjected to strain from 
some other infection. He had seen melanotic sarcoma on the cervical and 
inguinal glands — ^large dark masses showing through the skin — lie dormant 
for five years and then overwhelm the patient in a few weeks. 

The surgical mortality in his series of cases is under 3 pcr cent. In 
incipient intrinsic cancer the recurrences up to 1928 were 3 per cent. Cancer 
is never cured until the patient dies of some other cause. It is ari'ested. 

He had used the feeding tube by the nasal route, extending into the 
oesophagus six inches below its mouth, for more than twenty-five years with 
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to, but was simpler because it was limited to the immediately regional groups. 
An Einborn tube with the Rebfuss tip was introduced as in the first case 
reported. The post-operative course was unusually good. The wound 
healed per priiumii, the Einhorn tube was removed on the tenth day, and the 
patient left the hospital on the following day. He has had no further evi- 
dence of carcinoma. He began to use the MacKenty artificial larynx shortly 
after the operation and has become very proficient in its use. 

Dr. J. a. MacKenty (by invitation) remarked upon the rarity with 
which cases of laryngeal cancer are seen in their incipiency. Last year his 
records showed 156 cases of cancer in and about the larynx. Most of these 
began as intrinsic cancer. All but thirty had become extrinsic and only 
three were truly incipient. Practically all the extrinsic cases were hopeless. 

Primary subglottic cancer is rare and in its early stages difficult of 
detection. It readily escapes into the neck through the cricothyroid mem- 
brane and on this account has a much higher recurrence percentage than 
cancer beginning on the vocal cords. 

Out of over 900 cases of laryngeal cancer seen by him in the past twenty- 
five years only thirty-six were women — all fairly young excepting three. 
Four of these were unusually 5mung for cancer — thirty, twenty-six, twenty- 
four and twenty, respectively. 

Since the chief warning of laryngeal cancer is in an early hoarseness and 
since this occurs only in intrinsic, glottic and superglottic cancer, primary 
extrinsic cancer, in which the vocal cords are intact, may, and usually does, 
become well seated before its presence is suspected. Early cancer in this 
situation is painless and does not, until quite late, affect, in the slightest 
degree, the general well-being or the voice of the victim. His experience 
had led him to the conclusion that cancer is far more frequent in larynges 
which have been the seat of antecedent pathology: Chronic laryngitis, 
s)'philis, rhinoscleroma, papilloma, angioma, hyperkeratosis, prolapse of the 
ventiicle, tuberculosis, etc. In the past two years he had seen two cases of 
tuberculosis of the larynx, complicated bj^ cancer, and in the far past one 
case presented, after removal, evidences of tuberculosis, cancer and syphilis. 

In intrinsic cancer one or other cord is by far the most common site of 
inception and strange to say the middle third of the cord is more commonly 
attacked than the rest of it, due perhaps to the fact that the middle third 
of the cords sustain the greatest brunt of phonation. About 80 per cent, 
of all laryngeal cancers are intrinsic at the start and curable by the proper 
radical treatment. 

For primal y extrinsic cancer local discomfort as a diagnostic symptom 
takes the place of hoarseness in primary intrinsic cancer. This with a slight 
change in die quality of the voice makes careful investigation imperative. 
Pam radiating to the ear is a later sign but often present. The hypopharynx 
IS, especially m women, the hiding place of incipient cancer. Digital exam- 
ination is helpful in cancer above the larynx but he doubted its value in 
earl} cancer in the larynx. The well-developed intrinsic cancer needs 
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nothing but the eye to label it, since in most instances its appearance is very 
characteristic. If any degree of success in treatment is expected the diagnosis 
in extrinsic cancer must he early. The lymphatics may take the disease up 
at once. This, however, is ver}'- variable and depends on the virulence of 
the disease. Some of the superlaryngeal malignancies are quite benign and 
slow to invade; especially is this true of cancer on the posterior surface of 
the epiglottis. He had had two such cases free from recurrence — one for 
three years and the other for eight 3^ears. In neither of these did it seem 
advisable to remove the glands of the neck. Man)’’ cancer patients die from 
the delay of too many consultations and from the allurements of radium. 
Unfortunately for them, many select the lethal radium route to eternity. 

He believed that biopsy if not properly controlled is dangerous. What 
is the sense of doing biopsies on a neoplasm with cancer written all over it ? 
In incipient conditions it may be of use. He would warn against it in 
tuberculosis. Many such cases are thrown over the edge by biopsy. Its 
findings should not weigh too strongly against negative clinical evidences. 
In the past ten years he had seen three positive biopsies proved to be wrong. 

Laryngofissure may fit the incipient case providing St. Clair Thomson’s 
method is used. But just when is a case incipient? After twenty-five years 
of inquiry he was still in doubt. Three experiences in recent years had 
upset his confidence in his former dogmatism. Three larynges with very 
incipient cancers on the middle third of one cord showed after removal 
(patients demanded total extirpation) on multiple section, subsurface exten- 
sions of cancer to the confines of the larynx. Here laryngofissure would 
have been a serious mistake. His recurrences after laryngofissure are 35 
per cent., but he did not use the Thomson method in the earlier ones. 

Lymphatic removal in frankly intrinsic cancer is not justifiable in view 
of the enormous percentage of no recurrences without it. For cancer outside 
the larynx it should be practically a routine procedure. Opening the lym- 
phatic areas of the neck adds very materially to the death rate, especially if 
done when the larynx is removed. There is a lot to be said, however, in 
favor of doing everything at once and not crossing the cancer field. Several 
of his recurrences were not in the lymph nodes but in the flaps and some 
were in the skin. Lymphadenectomy would not have helped there. He had 
had recurrences in loco from six to seventeen years after laryngectomy, 
showing that cancer infection may remain dormant for years in the local 
lymphatics and break out only when these areas are subjected to strain from 
some other infection. He had seen melanotic sarcoma on the cervical and 
inguinal glands — large dark masses showing through the skin — lie dormant 
for five years and then overwhelm the patient in a few weeks. 

The surgical mortality in his series of cases is under 3 per cent. In 
incipient intrinsic cancer the recurrences up to 1928 were 3 per cent. Cancer 
is never cured until the patient dies of some other cause. It is arrested. 

He had used the feeding tube by the nasal route, extending into the 
oesophagus six inches below its mouth, for more than twenty-five 3’ears with 
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perfect satisfaction and no untoward effects. Gastroenterostomy is never 
indicated. Anaesthesia is a most important factor in this operation. He 
preferred scopolamine-morphine-novocaine anaesthesia supplemented by a 
minimum dose of ether pej- ora. 

Dr. Franz Torek said that in cases of extrinsic cancer removal of the 
larynx is the only operation to be considered. The importance of the 
removal of lymph nodes involved by the carcinoma is well understood at the 
present time, although not many years ago this fact was not fully realized. 
It must not be believed that even after thorough removal of the lymph nodes 
one can be sure of non-recurrence in nodes, but the percentage of cures is 
enlarged if the removal of the lymph nodes is radical. It is a great mistake 
to omit taking out some of the involved lymph nodes for any reason. One 
cannot trust in the efficacy of X-ray help after an imperfect operation. In 
this field actinotherapy cannot compete with surgery, in spite of the fact 
that lymphocytes are strongly radiosensitive. It is a fact that many of these 
cases are recognized too late. In many instances it is the patient’s own 
fault; he has become accustomed to his hoarseness. It is rather humiliating, 
however, that these patients should be under the treatment of laryngologists 
for three months or longer without the discovery of the presence of car- 
cinoma. As to biopsy, most cases can be diagnosticated without it ; but there 
are others in which this cannot be done. It will always be tbe early cases 
that are difficult to diagnose. If the new growth has ulcerated its charac- 
teristics are more likely to be recognized, but in an early case that has not 
broken down but manifests itself merely by a thickening of the vocal cords 
or some other portion, one should do a biopsy. In a word, biopsy will be 
more necessary in the early cases than in the more advanced. Among the 
dangers of the operation is that of aspiration of secretions. With constant 
aspiration of mouth secretions during the operation and by keeping the head 
suspended, this danger can be minimized. As general anaesthesia increases 
the danger of aspiration. Doctor Torek prefers the operation under local 
anaesthesia by anaesthetizing the third and fourth cervical nerves on both 
sides at the third and fourth cervical vertebrae. By doing so one anaesthetizes 
all the supraclavicular and cutaneous nerves. A regional infiltration in addi- 
tion to that will complete the job. Such an anaesthesia usually lasts about 
two hours and if necessary it can be repeated. There is little pain felt by 
tbe patient. The operation has to be done with perfect haemostasis. It is 
always bad surger}^ to work in a pool of blood but particularly so in cancer 
surgery, for one must be able to see everything distinctly to get around 
the involved area. 
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INTESTINAL OBSTRUCTION COMPLICATING ACUTE 
APPENDICITIS IN A CHILD OF THREE YEARS 

The following' case report presents an unusual combination of features 
which illustrate the occasional complexity of post-operative observation and 
care, and the desirabilit}’’ of consultation in difficult cases with experimental 
and preclinical workers. 

The patient was a child three years of age, weighing 38 pounds, who was admitted 
to the Evanston Hospital November 18, 1930, suffering from acute anterior poliomyelitis 
and presenting on admission a flaccid paralysis of the left arm and right leg. At the end 
of two weeks in the hospital, the child began to complain of abdominal pain which 
soon became localized in the appendiceal region. The abdomen was opened December 2, 
1930, and an acutely inflamed appendix, plastered down by adhesions, was removed. 
During the process of removal the appendix ruptured and a small amount of pus escaped. 
The subsequent course was tempestuous ; temperature 105°, pulse 140, considerable vomit- 
ing. By the fifth day, there was marked abdominal distention, projectile emesis, no 
flatus obtained by enema; 1,000 cubic centimetres of saline mixture were administered 
subcutaneously and, under nitrous oxide anaesthesia, the bowel was again opened through 
the left rectus muscle. A greatly distended loop of small intestine was drawn out of the 
wound and a Witzel enterostomy was made, using a rubber catheter for the tube. 
Temporary improvement followed this procedure. Frequent saline enemata were given 
and 10 cubic centimetres of peptonized milk were administered every hour through the 
enterostomy tube which was clamped for ten minutes after each injection of fluid. 
Meanwhile the fluid loss from the enterostomy tube was large. In an attempt to 
decrease this fluid loss, the enterostomy tube was clamped and opened at various in- 
tervals. Finally a cradle was placed over the child and the enterostomy tube, some 
14 inches of which was outside of the body, was suspended vertically from the cradle 
with the distal end up and not clamped at all. In this way a vent for gas was continu- 
ously present and the weight of the column of fluid in the tube prevented undue fluid loss. 

December 10, eight days later, a whole-blood transfusion of 250 cubic centimetres 
was given, the cannula was left tied in the patient’s vein so that every ten minutes 
5 cubic centimetres of dextrose-Ringer’s solution might be allowed to flow into the vein. 
Moderate reaction to the blood transfusion occurred ; pulse 146, temperature 104.8° ; 
repeated gastric lavage. The fluid intake was as follows: oral, 190 cubic centimetres; 
through enterostomy tube, 476 cubic centimetres; intravenous, 965 cubic centimetres; 
total, 1,631 cubic centimetres. The output was: urine, 330 cubic centimetres; drainage 
from enterostomy tube, 690 cubic centimetres ; total, 1,020 cubic centimetres. 

At this point, because of the involved physiological considerations. Dr. A. C. Ivy, 
Professor of Physiology at Northwestern University Medical School, was called into 
consultation. Doctor Ivy proposed the employment of a food for intestinal feeding which 
had been evolved in his department by Dr. H. G. Scott and which had been used success- 
fully in animals.* The formula, permission to publish which has been courteously 
accorded by Doctors Ivy and Scott, is as follows: Milk, 3 quarts; water, 3 quarts; dried 
peptone (Merck), 100 grams; cane sugar, 15 0 grams ; wheat flour, 300 grams. In the 

* Full details concerning the experimental consideration by which this formula was 
obtained will shortly be published by Professor A. C. Ivy and Dr. H. G. Scott in a 
separate communication. 
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preparation of the food, to the water add the sugar and heat to 130° F. and add the 
peptone; heat for four minutes, then add this solution gradually to the flour, making a 
paste, then add all the milk. The mixture is then brought to 212° F. and heated at the 
sub-boiling temperature for three minutes, or longer, until the solution is about as thick 
as cream soup. One hundred cubic centimetres of this food were administered by the 
enterostomj' tube every two hours, taking care to drain the tube first. After twenty- 
four hours, s grams of sodium chloride were added to each quart of the food. The 
quantity was reduced to 50 cubic centimetres every two hours. On this day also, the 
appendectomy incision was explored laterally by finger and an abscess cavity opened 
up from which 2 ounces of pus escaped. A counter incision was made through the right 
flank into this cavity and drains were inserted. 

On the following day, it being evident that the bowel was not tolerating well the 
quantities of fluid which were injected into it, and the child being able but poorly to 
swallow fluids that were administered orally, a nasal feeding tube was passed through 
the nose into the stomach and So cubic centimetres of the “food” were injected through 
this tube into the stomach. Every two hours thereafter, this procedure was repeated, 
alternating with 25 cubic centimetres of the “food” every two hours by the enterostomy 
tube. Gradual increase in the amount of food administered by the nasal tube marked 
the next two days. The nasal tube was aspirated before each injection to ascertain the 
presence or absence of fluid in the stomach. The child improved rapidly and on Decem- 
ber 16, 1930, there was a liquid defecation. On the i8th and 19th there were several 
small stools, but on the 20th, symptoms of obstruction again developed. It seemed 
probable that an acute strangulation of the bowel was taking place so that on December 
22, under avertin and ether ansesthesia, the abdomen was again opened through a left 
paramedian incision after observing great care in the skin preparation. A loop of the 
small bowel was found densely adherent to the anterior abdominal wall in the region of 
the original right paramedian incision. This adhesion had caused an acute angulation of 
the bowel which almost obliterated its lumen. The bowel was freed from this attachment 
and dropped back into the abdomen. The wound was closed; hypodermoclysis of normal 
saline given. The patient withstood this very well and from then on convalescence was 
uneventful. The enterostomy tube was removed on December 23, bowel movements 
began on the same day and have continued regularly since. As the patient’s strength 
improved, the nasal feedings were gradually decreased and oral feedings were increased. 
There had been a definite regression of the paralysis of the left arm. December 31, a 
small abscess which had developed in the final incision was drained. January 7, 1931, 
all wounds were healed, the child was happy and normal in appearance, and was dis- 
charged from the hospital. 


Frederick Christopher, M.D., 
of Winnetka, III., 
Surgeon: Evanston Hospital. 


“ANCHORING” RADON SEEDS AT BASE OF TONGUE 

In A paper published five years ago (Annals of Surgery, vol. Ixxxiii, 
p. 59S, May, 1926) I first advocated the use of removable platinum radon 
seeds in the treatment of malignancy of the tongue. I stated that I had 
found this new applicator capable of “complete intra-neoplastic insertion, 
so that there is no chance of dislocation nor expulsion,” and that the fact 
that the seed is completely buried in the malignant tissue gave it a great 
advantage over the platinum needle “as regards retention of position and 
non-interference with function of the surrounding parts.” After using the 
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method ver}'- extensively for more than five years I now find that while my 
first experience has remained uncontradicted in most cases, situations occa- 
sionally arise when my original position must be somewhat modified. Deeply 
implanted seeds regularly remain in position for as long a time as we desire 
to keep them there. Now and then those placed near the surface show a 
tendency to become dislodged the continuous mobility of the parts in- 
volved. Though such a situation was decidedly rare, its very frequency made 
it particularly distressing when it did occur. 

I have now devised a plan of “anchoring” superficial!)^ placed seeds which 
will, I trust, do away with any possibility of tbeir being accidentally dis- 
lodged. The de\’ice which I am about to describe is the outcome of practical 
experience, and the chastening influence of a few failures and disappoint- 
ments. It is particularly designed for such situations as the pharynx, hitherto 
regarded by many radium therapists as a place where implantation was im- 
practical and for the tongue or other parts where mobility is so great as to 
interfere seriously with the retention of such foreign bodies as metal 
radon seeds. 

The danger commonly apprehended by those unfamiliar with radium 
technic is that the seeds will “fall out.” This does, of course, occasionally 
happen. A far more frequent situation, however, is the migration of the 
seeds from their original positions so that the radiation they give off is not 
properly distributed. In one case of which I have knowledge wherein perma- 
nent implantation was employed, all the seeds distributed through a lesion at 
the base of the tongue worked their way through the tissues until they were 
concentrated at one spot. This made the radiation at that point so intense 
that necrosis was inevitable and the entire tongue eventually sloughed off as 
a result. This was, no doubt, an extreme case, yet the dangers which it 
illustrates are always present when seeds are permanently implanted in areas 
where considerable mobility is inevitable. “Anchoring” seeds in such a situ- 
ation is a safeguard imperatively demanded. 

To carry out the new technic which I have mentioned, it has been neces- 
sary to convert the loading-slot implanter — ^which bears a certain resemblance 
to a breech-loading firearm — into a “muzzle loader.” The seeds which were 
formerly placed in the loading-slot and pushed down the barrel of the instru- 
ment by the insertion of the obturator are now inserted into the point of 
the implanter as shown in Fig. i. 

In Fig. 2 is shown a curved implanter with the seeds inserted as in Fig. i. 
Fig. 3 indicates how the needle-like implanter with the point canning the 
thread (inserted point first and thread-end protruding) is thrust into the 
tissues at the base of the tongue. The point emerging, as shown in Fig. 4, 
the thread forms a loop about it which may be caught by a second pair of 
forceps and drawn out as shown in Fig. 5. In Fig. 6 the loop is pictured 
drawn down to make a knot, the final position of which in relation to the 
seed is illustrated in Fig. 7. 
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Fig. 7. 
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In Figs. 8 and 9 is shown a method of “anchoring” the seed in the wall 
of the pharynx, which has already been mentioned as an exceptionally dif- 
ficult situation in which to insure even distribution of the radioactive centres 
for the length of time necessary to give adequate dosage. The seed is placed 
in the point of the implanter with the thread-end protruding. When the 
implanter is thrust into the tissue the thread precedes the seed as shown in 
Fig. 8. The instrument being withdrawn, gentle traction is exerted upon 
the thread, so that the angle at which the seed lies is changed. Its position 
is now perpendicular instead of horizontal. Traction also causes the thread 
to loop about the end of the seed, making it much more difficult to dislodge 
than would otherwise be the case. The thread is then cut off as close to the 
pharyngeal wall as possible, only enough thread being left to permit forceps 
to take hold for later removal of the seed. 

The implantation of lesions of the mouth and throat will be found greatly 
facilitated by the employment of these simple safeguards. The assurance 
that the seeds will neither fall out nor migrate from the position in which 
they were originally placed permits the physician to proceed with more con- 
fidence, while the actual advantages of proper distribution in all situations 
are so great as to enhance the value of the treatment to a very appreci- 
able extent. 

Joseph Muir, M.D., 

Netv York, N. Y. 


NECROSIS OF URETER 

FOLLOWING REPEATED INJECTIONS OF MERCUROCHROME AND 
SILimR NITRATE SOLUTIONS 

Fortunately, destruction of the ureter by chemical injections in the 
course of diagnosis or treatment is rare, so far as we have any published 
reports. Such reports as I have seen are those of the accidental introduction 
of caustic chemicals in an effort to make diagnostic ureteropyelograms. This 
occasional catastrophe has resulted in many clinics refusing to allow bilateral 
injections for pyelograms at one sitting. In none of these reported cases 
have I seen any ureterograms taken after the destructive injection, so that 
the X-ray appearance of the ureter ulcerated as a result of destructive chemi- 
cal injections is not a matter of record. I have seen no picture of it, that 
we may compare its destructive lesion with the ureter ulcerated as a result 
of infection, such as tuberculosis. It is to fill this vacancy in our album 
of ureterogram pathology that I wish to place on record the following case of 
the ureter ulcerated by injected chemicals. 

Mr. X., a young man, was taken sick with dysuria and frequency and was sent to 
the local hospital for urological examination by the attending urologist. He was run- 
ning the temperature of acute pyelitis, and the report after cystoscopy was pyelitis with 
cystitis. A bilateral ureteropi’elogram was taken. (See Fig. i.) Although the picture 
is poor it is good enough to demonstrate the normally' smooth right ureteral wall. The 
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fight kidney was sterile and functioning normally. The treatment consisted in forced 
fluids and rest. His temperature was normal in five days and the patient went home. 
The condition promptly recurred and he returned to the hospital, where he was re- 
cystoscoped and catheters left up both ureters. On this examination the laboratory 
reported pus from both kidneys. No pyelograms were taken and the catheters were left 
in position in the ureters for fifteen days. Each day the catheters were washed out with 
sterile water and there were injected into them 2 cubic centimetres of i per cent, mercuro- 
chroine and 3 cubic centimetres of i to 2 per cent., silver nitrate. 

At no time during these injections did the patient complain of any unusual right- 
sided pain. In fact, the bedside notes refer to left renal pain. 

The patient’s condition did not improve. After he had been ill about eight weeks 
he came to the Hartford Hospital under mj' care in an extremely serious condition. 
At this time the symptoms were severe pain in the right kidney and dysuria, his tempera- 
ture varying from 102° to 105°. I then C3'stoscoped him and got a double uretero- 
pj'elogram, as seen in Fig. 2. 

He was so ill that I felt he would not stand a nephrectomy, so I did a nephrotomy 
under local anaesthesia and placed a tube into the kidney pelvis, as shown in Fig. 3. 
No effort was made to explore the ulcerated right ureter. We subsequently made many 
examinations for tubercle bacilli, with negative findings. X-rays of the chest revealed 
no sign of tuberculosis. Yet because of the ragged appearance of the right ureter, I made 
a diagnosis of probable tuberculosis. 

After about two months’ draining through the pyelotomy wound, the patient 
recovered enough for a nephro-ureterectomy. My diagnosis was still probable tubercu- 
losis. I promised this boy’s friends to take out his kidney and attempt to remove his 
large ulcerated old ureter. Imagine my surprise at not finding this ureter when I looked 
for it. I decided to free the kidney up first and in that way locate the ureter. The 
kidney was easily freed up in spite of the old adhesions. I severed the vascular pedicle 
and lifted this kidney right out of the wound. There was no ureter below the pelvis. 
My dissection was very clean, even down to below the iliac vessels, but nowhere was 
there any trace of the ureter left. The wound was drained. Following this operation 
the patient made an uneventful recovery. 

When I realized that I had been dealing with a pathological condition 
following the injection of chemicals in the ureter, I reexamined the old bed- 
side notes, and there is no record of the injection into these kidneys of any- 
thing but 12 per cent, sodium iodide for the first pyeloureterogram and later, 
during the fifteen days that the catheters lay in the ureter, the injection of 
the 2 cubic centimetres of i per cent, mercurochrome and 3 cubic centimetres 
of I to 2 per cent, silver nitrate. 

It is difficult to speculate as to just what chemical destroyed this ureter 
and why the destruction was unilateral, when catheters were presumably up 
each ureter. One is forced to choose from the following possibilities ; Either 
the catheter slipped out of the left ureter rvithout this fact being recognized 
and some unrecorded corrosive was) accidentally injected; or else different 
chemicals 3vere injected into the two catheters, that to the right being acci- 
dentally strong, which was unlikely; or else there was some mechanical 
condition in the right side which prevented the outflow of the mercurochrome 
and silver nitrate after it was injected, so that these small amounts, at the 
dilution used, were sufficient, when repeated daily over fifteen days, to cause 
destruction of the ureter. 
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So far as the actual evidence at hand is concerned the last supposition 
seems most probable. 

Therefore, it is especially important that the possibility of such a disaster 
must be kept in mind by all surgeons who are injecting repeated doses of 
I per cent, mercurochrome or i to 2 per cent, silver nitrate, or the combina- 
tion of the two, especially where these corrosives may return down the 
ureter around the catheter and be retained in the ureter by a tight sphincter. 
It is well known that i per cent, mercurochrome when it leaks around a vein 
after intravenous injection, becomes destructive in its effect on the tissues. 

CONCLUSIONS 

1. A ureterogram showing a destructive ureteritis the result of the injec- 
tion of corrosive chemicals is here presented. 

2. The similarity of this picture to tuberculous ureteritis is noted. 

3. It would seem that the repeated injections of 2 cubic centimetres of 
I per cent, mercurochrome and 3 cubic centimetres of i to 2 per cent, silver 
nitrate into retained ureteral catheters, if done as often as once a day for 
fifteen days in succession, has the potentialit}'- of destroying the ureter under 
conditions, as yet unknown, but very possibly when the return flow is poor 
because of some ureteral spasm. 

Thomas N. Hepburn, M.D., 
Hartford, Conn, 


MIKULICZ OPERATION CLAMP 

In the Mikulicz stage operation for tumors of the sigmoid flexure of the 
colon, the clamps generally used to cut through the double-barrel spur of 
the bowel are awkward and cumbersome with the long handles protruding 



Fig. I. — Mikulicz operation clamp to crush through^ the contact areas after double-barrel 
spurs in cases of tumor of the sigmoid flexure of the colon. 


far above the dressings. The clamp worries the patient and requires careful 
handling to avoid pulling or tearing out of the bowel. 

The instrument herein illustrated and described avoids all the disadvan- 
tages of such a clamp and functions very well in making the opening between 
the two loops of colon long enough and sufficiently wide for good function 
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and a successful anastomosis. It may be used after removing the exposed 
tumor by the old method or following the use of the Fred Rankin crusher. 

The instrument is 5^ inches long. The crushing blade is 3^ inches 
from the centre of the screw in the joint. The width of the crushing blade 
is seven-sixteenths of an inch. The open portion of the blade is four- 



Fig. 2. — Shows the clamp in position. 


sixteenths of an inch across and 2^ inches long. The teeth intermesh so 
there is no danger of the instrument’s slipping, once it is set and screwed 
tight. When the blades are in position for crushing, the set screw is tightened 
and the crusher thus held firm. The dressings are placed around the handles. 

Carl R. Steinke, M.D. 

Akron, Ohio. 


DISPOSITION OF THE HEAD OP THE FIBULA IN 
HIGH AMPUTATIONS OP THE LEG 

The part of fibula left in a stump not connected with the tibia and under 
little or no muscular control frequently becomes a menace. It does not 
synchronize with the movements of the tibia when an artificial limb is being 
worn. Consequently there is a disturbance of the tissues between the bones. 
In some cases this disturbance causes pain. In other cases it induces a 
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thickening of the tissues and in other* cases it induces a tumor, which takes 
on growth continually and finally forces the hones apart. An artificial leg 
fitted perfectly when delivered will be a painful thing to the wearer when 
the fibula is forced so far away from the tibia that it brings pressure on the 
walls of the socket. 

The artificial limb maker, of course, is called upon to remove material to 
accommodate the fibula and relief is obtained. But in a very short time the 
fibula, having continued in its travel, reaches the wall of the socket under 
pressure and removal of further material is necessary. This continues until 
the socket is completely cut away and a new one is necessary, or the wearer 
is obliged to buy a new leg complete, but in many cases it has induced the 
wearer to abandon the use of an artificial leg. 

The fibula is the most sensitive bone in the entire leg. No part of it will 
endure pressure for any length of time. This is a bone that is not necessary 
to control a limb. The tibia is equal to meet all demands. Why then let the 
remains of the fibula remain in the leg? 

George E. Marks, 

New York City. 
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Abdojiino-Pelvic Diagnosis in Women. By Arthur John Wal- 
scHEiD, M.D. 8 VO.; cloth; pp. looo; C. V. Mosby Company, St. Louis, 1931. 

Too many of our recent books on Gynagcology have been practically merely 
illustrated works for quick reference showing an operation fitted to a particu- 
lar condition, and tending to carelessness on the part of the great majority of 
men. This is an excellent book to be used as a reference work for those who 
wish to improve their diagnostic ability and technic, and is devoted in its 
entirety to that purpose. The introductory chapter includes a study of pos- 
ture and poise, which elements are generally recognized as having an immense 
influence on the possibilities of the development of characteristic gynaecological 
conditions. The chapter on etiologic factors is complete and very helpful. 
This is followed naturally by the symptomology which would accrue from a 
knowledge of the first two chapters. It is noted that no mention of tricho- 
monas vaginalis as a cause of vaginitis is made. This is the only serious 
criticism of the volume. 

The special chapters on the diseases of the various organs are not verbose 
but contain all the salient points necessary for a complete study of an indi- 
vidual case. The author has been very liberal in giving credit to his references 
and has produced an index in keeping with the remainder of his work. One 
will learn from this book not so much how to operate but rather when to 
operate, and it should be considered as a companion work to all books of 
operative gynsecological technic. Albert M. Judd. 

Collected Papers from the Second Surgical Division of the New 
York Hospital. By The Surgical Staff, 1930. 

The last collection of papers by the staff of this division was effected in 
1923 and consisted chiefly of follow-up studies or late results. The present 
volume contans some twenty-eight articles dealing largely with the same phase 
of surgical, research, in the preparation of which seven members of the staff 
have participated. 

The A'olume is well bound in cloth and contains 276 pages with numerous 
illustrations, the publishers’ reprints of the various articles having been used 
in its construction. They lend themselves fairly well to this procedure. This 
effort of the Second Division of the New York Hospital is to be highly com- 
mended in that it not only indicates the literary activities of the members of 
the staff but adds impetus to the preparation of future studies when the author 
appreciates that in such a volume his efforts will receive further consideration. 

James T. Pilcher. 
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THE SURGICAL TREATMENT OF BLEPHAROSPASM* 

By Charles H. Frazier, M.D, 

OF Philadelphia, Pa. 

FROM THE XEUnOSURGIC.M. CEIStC OF THE DSHVERSITY HOSPITAL 

Blepharospasm, though a lesion of seemingly minor significance, as- 
sumes a major role in the mind of the patient. Blepharospasm, or facial tic, 
as other spasmodic conditions, including spasmodic torticollis, is of unknown 
origin. There may be more than one etiologic factor, but it is difficult in the 
individual case to ascribe the cause. 

Blepharospasm is more than an annoyance. The sensitive woman may 
cut herself off from all social contacts. The business man considers himself 
handicapped. If both e3'es are involved, driving an automobile is out of the 
question, crossing highways is dangerous. In reading or writing there are 
distui'bing interruptions when the spasm closes both eyes. 

Until Dr. H. W. Williams. (Journal of the A. M. A., December 29, 1928, 
vol. xci, No. 26, p. 2053) suggested denervation of the individual muscles 
involved, the treatment of blepharospasm by any means was unsatisfactory. 
In 1901, Kennedy proposed anastomosis of the facial to the spinal accessory 
nerve. In 1906, Speville (Clin. Opht., vol. xii, p. 131, Paris, 1906) was the 
first to advise the injection of alcohol. We all know from experience what 
a dismal failure this was. Later, he proposed stretching the nerve. Coppez, 
in 1921, and Sachs, in 1925, proposed two rather complicated plastic opera- 
tions, one on the orbicularis oculi, the other on the upper lid. Finally, in 
December, 1928, Dr. H. W. Williams proposed the operation which in prin- 
ciple we are about to describe. 

It is my purpose in this contribution merely to record a technic which has 
served me in good stead in four operations. From an inspection of a number 
of specimens, from a review of my operative notes, and from an inspection 
of the illustrations in anatomic charts, I at once realized there is a great 
variation in the exact number of nerve filaments as they present themselves 
in the field of operation. And be it remembered that the filaments to be 
isolated for section are in diameter not larger than strands of fine silk or hair 
filaments. The dissection therefore is tedious. Furthermore, a single fila- 
ment at the level exposed on stimulation might supply more than one muscle. 
For example, in one case, stimulation of one filament caused contraction of 
both orbicularis palpebrarum and occipitofrontalis; of another, contraction 
of both orbicularis palpebrarum and the muscles at the angle of the mouth, 
so that while the nerves must be fii'st exposed by dissection, tlie number to 
be cut must be determined with the aid of electric stimulation. Before 
discussin g the technic, I submit the notes of four operations. 

* Read before the Philadelphia Academy of Surgery, February 2, 1931. 
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Case L— Mrs. V. H., aged thirty-eight, file No. 18537. Facial spasm, left. Dura- 
tion, nine years. Opoation . — April 9, 1930. A curved incision was made with the con- 
vexity forwards, two-thirds above and one-third below the anterior portion of the 
zygoma. Thus the anterior and superior margins of the parotid gland were exposed 
By blunt dissection, three nerve filaments were exposed. Stimulation of the upper of 
the three caused contraction of the corrugator supercilii and orbicularis palpebrarum. 
Stimulation of the middle filament caused contraction of the orbicularis palpebrarum 
The third filament was much smaller; stimulation caused contraction of the orbicularis 


Kami 

temporales 
n facialis , 


Bupraorbitails 


Kamus zygomatico- 
temporaiis 


Kamus fzouialls 
D frontalis 



buccinatonus 


Plexus parotideus 
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p facialis 


Kamus margmalis maudlbulao 
p facialis 

Kamus colli 
n facialis 


"IT cutaneus colli (ramus superior) 
Fic I. — Facial nerve and its distribution (From Spalteholz ) 


palpebrarum and elevation of the angle of the mouth. The two upper branches were 
cut and the third crushed with a htemostat. The patient was then tested to make sure 
tliat tliis nerve could be sacrificed without causing any drooping at the angle of the 
mouth. She could elevate the angle of the mouth freely but on showing the teeth there 
\\as a slight droop. This was so trivial that we felt justified in cutting the third filament 
M the conclusion of the operation the spasm was entirely relieved and could not be 
induced as it could before by the patient’s closing the eye forcefully. 

Case II. — Mr. E. M., aged fifty-six, file No. 19985. Diagnosis . — Blepharospasm of 
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both eyes. Duration, two years. Operation. — October 21, 1930. A rectangular incision 
with the horizontal limb over the zygoma with a vertical extension from its anterior 
extremity. A triangular flap was reflected backwards and by blunt dissection the fol- 
lowing nerves were exposed : ( i ) The buccal branch, much larger than the rest, the 
chief supply of the lower facial distribution. (2) The next filament above caused con- 
traction of the orbicularis palpebrarum only. (3) Next above, a filament which on 
stimulation caused contraction of both the orbicularis palpebrarum and corrugator super- 
cilii. (4) A filament which on stimulation caused contraction of the corrugator supercilii 
and occipitofrontalis. 

One by one these three branches were cut and the patient could still close the eye, 
though feebly. Searching for a remaining supply to the orbicularis palpebrarum we 
found a filament given off from the buccal branch, which on stimulation contracted this 
muscle. When this was severed, the orbicularis palpebrarum was impotent. , 

Case III. — E. M., aged fifty-six, file No. 20983. Diagnosis. — Blepharospasm, left. 
Duration, two and one-half years. Operation. — ^January 27, 1931. A rectangular in- 
cision was made under local anjesthesia, in accordance with our previous directions. 
With some difficulty the superior and anterior margins of the parotid gland were isolated, 
and in this case the gland extended well up above the upper margin of the zygoma. We 
then proceeded b}"^ blunt dissection to isolate the nerves as they appeared at the edge of 
the parotid gland. In this particular case six or seven filaments were uncovered, with 
the following results (Fig. 2) ; 

(1) Stimulation of No. i caused contraction of corrugator supercilii. 

(2) Stimulation of No. 2 caused contraction of corrugator supercilii. 

(3) Stimulation of No. 3 caused contraction of corrugator supercilii and orbicularis 
palpebrarum. 

(4) Stimulation of No. 4 caused contraction of occipitofrontalis. 

(5) Stimulation of No. 5 caused contraction of occipitofrontalis and corrugator 
supercilii. 

(6) Stimulation of No. 6 caused contraction of levator augularis. 

(7) Stimulation of No. 7 caused contraction of orbicularis palpebrarum. 

Curiously enough, at no time during the operation did we get a vigorous contraction 

of the orbicularis palpebrarum. I attribute this to the fact that this operation was done 
under local ana;sthesia, and the novocaine must have deadened the sensitivity of the nerve. 

Ihe dissection was continued down the anterior margin of the parotid gland until 
the buccal branch was uncovered. As the patient could still close the eye, we looked for 
a branch from this to the orbicularis palpebrarum which we have found in another case, 
although stimulation of this did not cause any contraction again probably because of 
novocaine inhibition. This small twig was cut. 

After all the above filaments were cut, the patient could still close the eye, but not 
vigorously. He could elevate the angle of his mouth but he could not elevate his brow. 
In other words, we did not have a complete paralysis, although, so far as we could see, 
there was not the vestige of a nerve filament left which made its emergence from the 
superior margin of the parotid gland, around to the buccal division. 

The wound healed by first intention and when discharged from the hospital five 
days after operation, there had been no spasmodic movements. 

Case IV. — Mrs. T. E. B., female, aged forty-one, file No. 20572. Diagnosis . — 
Blepharospasm, right. Duration, eight years. Operation. — December 2, 1930. Under 
local anaesthesia, a rectangular incision was made and a triangular flap reflected. The 
margins of the parotid gland were exposed and little by little, by blunt dissection, several 
filaments were exposed, along the superior margin and 2 centimetres down the anterior 
margin of the parotid gland. The last two filaments, when stimulated and before section, 
caused not only contraction of the orbicularis palpebrarum but violent movements at the 
Jmgle of the mouth. 

The anatomic picture and the distribution and size of the branches were entirely 
different from anything we have seen in our other operative experiences. When wc had 
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finished the operation the patient could still close the cj'e although the spasmodic con- 
tractions had been arrested. The wound healed by first intention, and when the patient 
was last hearddrom three months after the operation there had been no return of spasm. 

Discussion . — From these operative experiences, it will be seen at once how 
the number of branches to be cut may vary. The incision should be planned 
to expose both the anterior and the superior borders of the parotid 
gland. One limb of the rectangular incision must parallel the zygoma at its 
inferior margin; the other, at right angles, extends downwards from the 
anterior limit of the horizontal limb. Thus a triangular flap is reflected which 
exposes the desired field. Variations will be found in the boundaries of the 



Fig. 2. — This drawingr must be accepted as a rather r9ugh sketch of about what one may see in 
an operation for exposure of the upper division of the facial nerve. It must be remembered that in 
our series no two cases were exactly alike. There was the widest variation in the number, size and 
distribution of the several branches. (i) — Branch to the corrugator supercilii. (2) — Branch to 
occipitofrontalis and corrugator supercilii (3) — ^Branch to occipitofrontalis. (4) — ^Branch to cor- 
riigator supercilii and orbicularis palpebrarum (5) — Buccal branch supplying the levator angularis 
with a small branch dislally supplying the orbicularis palpebrarum. 

parotid gland. Sometimes the gland spreads out over the zygoma. It is 
not always easy to identify the margins of the gland. The nerves we seek 
lie between the superficial fascia and sheaths of the underlying muscles. So 
small are the nerve filaments that they'^ can be exposed only by gentle and 
blunt dissection. Since one can identify the individual nerve filaments only 
by stimulation it is better not to use a local anaesthetic as this may negative 
the response of the nerve to stimulation. At least, in one of the series, the 
only one in which a local anesthetic Avas used, the responses were not so 
active as they were in the other cases. The initial incision may be made under 
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nitrous-oxide anaesthesia. To secure permanent results, the nerve should be 
cut and not, as has been suggested, injected with alcohol. 

While the condition which the operation has been designed to relieve is 
commonly spoken of as blepharospasm, muscles other than the orbicularis 
palpebrarum play a part and it is not alwa)’’s easy to analyze the movements. 
In one of our series the spasm of the corrugator supercilii seemed more 
vigorous than that of the orbicularis palpebrarum. These movements were 
wholly involuntary and uncontrollable. But superimposed upon this there 
was an equally vigorous contraction of the occipitofrontalis, which appeared 



to be a voluntary effort on the part of the patient to raise the upper lid and 
open the eye. 

In one of the series the blepharospasm was only part of a tic in the whole 
facial distribution. But the spasmodic movements seemed to begin about the 
eye and spread to the region of the mouth. And when, by operation, the 
blepharospasm was arrested, the overflow to the angle of the mouth dis- 
appeared. 

Sufficient time has not elapsed to speak of permanent results. Thus far, 
the immediate post-operative results have been eminently satisfactory. 
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TREATMENT OF PULMONARY ABSCESS BY BRONCHOSCOPY* 
By Herman J. Moersch, M.D. 

OF Rochester, Minnesota 

FROM THE DIVISION OP MEDICINE, THE MAYO CLINIC 

The treatment of pulmonary abscess, contrary to general impression, 
constitutes one of the most difficult of therapeutic problems. It is not amiss 
to call attention to the high mortality in such cases. It has been estimated 
that in approximately 50 to 70 per cent, of cases of pulmonary abscess in 
which treatment is not given, the termination is fatal. Lord, in a careful 
study of pulmonary abscess, estimated that healing is spontaneous in 10 per 
cent, of the cases, Graham, however, placed the percentage at more than 25. 
It is well known that absolute rest, postural drainage and supportive measures 
will lead to recovery. However, there remains a large group of cases in 
which further treatment is necessary. In the past, operative procedures have 
been the choice. Unfortunately, the mortality rate from surgical interference 
has been extremely high, with the uncertainty of obtaining absolute cure. 
Muller, from a review of the literature of pulmonary operations for abscess, 
estimated the mortality rate at approximately 35 per cent. 

In recent years, bronchoscopy has come to be a valuable aid in the treat- 
ment of pulmonary abscess. Yankhauer, in 1916, first called attention to 
the possible value of bronchoscopy in the treatment of pulmonary suppura- 
tion, especially pulmonary abscess. His work was soon followed by that of 
Lynah, who contributed further evidence of its value. Since then, rapid 
strides have been made in the treatment of pulmonary abscess by bronchos- 
copy, and it is now regarded as one of the most valuable methods of 
treatment. 

Before considering the results obtainable through bronchoscopic drainage 
of pulmonary abscess, the importance of accurate diagnosis should be empha- 
sized. Tuberculosis, bronchiectasis, empyema, foreign body, and tumor of 
the bronchus, both benign and malignant, ma}'^ produce symptoms closely 
simulating pulmonary abscess. Such diseases must be accurately distin- 
guished from pulmonary abscess as they may constitute entirely different 
therapeutic problems. It is, furthermore, necessary to remember that aii}^ 
one of the foregoing diseases may be associated with imlmonary abscess and 
consequently influence treatment. It is well to emphasize that bronchoscopy 
is not only a valuable therapeutic agent but a necessary procedure in the 
accurate diagnosis of pulmonary abscess in association with rbntgenograms, 
history taking and the general examination. In spite of the greatest care, 
it is not always possible absolutely to differentiate the foregoing diseases. 

In the last five years, 140 patients with pulmonary abscess have been 

* Submitted for publication March 30, 1931. 
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observed at The Mayo Clinic, of whom 105 were treated bronchoscopically. 
This report concerns those cases. Seventy-six of the patients were males and 



a b 

Fig. I. — 0, Post-pneumonic pulmonary abscess of ten months’ duration; b, improvement after three 

hronchoscopic aspirations. 


twenty-nine were females. The age incidence is rather striking. Although 
the condition may occur at any age, it is by far more common in the prime 



Fig. 2. — a, Post-tonsillectomy abscess of ten months’ duration; b, improvement after two 

hronchoscopic aspirations. 

of life. The youngest patient was aged eighteen months and the oldest 
seventy-four years. Five patients were in the first decade, seven were in the 
second, twenty-two were in the third, twenty-nine were in the fourth, twent}’- 
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seven were in the fifth, eleven were in the sixth, two were in the seventh, 
and two were in the eighth. 



Fio 3 a, Post.nfluen.nl abscess of one n.onth’s dn.at.on, b, afte. one brLchoscop.c asp.rat.on 

a pulmonary abscess has undergone 

a comnrir”"" bronchoscope. Lukens, in 1926, presented 

P nsive list of possible etiologic factors. He stated his belief that 



St tonsillectomy b^ndioscopic’ duration; b, result afte. tuo 

bronZs^ootTr^r 'TZZ more amenable to 

r ZelT.oZ f " P-'"’''™^^ dis-se. I„ this series 

On eases, tonsillectomy evas considered the etiologic factor in thirty-one 
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cases, pneumonia in seventeen cases, influenza and colds in twelve cases, 
general surgical procedures in five cases, foreign body in five cases, dental 
extraction in five cases, trauma in three cases, and cardiospasm in three 
cases; in twenty-four cases an etiologic factor could not be determined. 
Abscess as a result of tonsillectomy constituted the most common cause 
of pulmonary abscess. This is in agreement with the observations of Lukens 
and those of Flick, Clerf, Funk and Farrell. The group in which an etiologic 
factor was not determined is rather large, but many patients were unable 
definitely to determine the time of onset of symptoms or any possible pre- 
disposing cause. The cases listed as due to cardiospasm resulted from 
material retained in the oesophagus rvhich had been regurgitated into the 
mouth and apparently aspirated while the patient was asleep. 

The duration of pulmonar}^ abscess from bronchoscopic drainage, as 
Myerson, Jackson, and I have pointed out, is significant in the prospect of 
cure. It may safely be said that the shorter the duration of the abscess, the 
better the prospect of cure. This will be more fully illustrated in the con- 
sideration of the results obtained in the treatment of pulmonary abscess by 
bronchoscopic drainage. The duration of the abscess in the 105 cases varied 
from one week to more than eight years : in twenty-eight cases the abscess 
had been present less than three months ; in twenty-one less than six months ; 
in twenty-six, one year or less ; in sixteen, two years or less ; in five, three 
years or less ; in three, four years or less ; in two, five years or less ; in three, 
six years or less ; and in one case eight years. 

The situation of the abscess is significant from a technical standpoint 
as it may influence the accessibility and ease of drainage. Furthermore, the 
abscess may be single or multiple. The situation of the abscess peripherally 
or centrally influences treatment. The location of the abscess by means of 
rontgenograms, general examination, bronchoscopy, surgical procedures and 
necropsy (when this occurred) was as follows : Right upper lobe, twenty- 
three cases ; right middle lobe, nine cases ; right lower lobe, thirt3'^-four cases ; 
multilobular and indeterminate in the right lung, nine cases ; left upper lobe, 
nine cases ; left lower lobe, seventeen cases ; and multilobular and indeter- 
minate in the left lung, four cases. 

Although no particular lobe failed to respond to treatment, the lowest 
percentage of cures occurred in cases of abscess of the left lower lobe and 
the right upper lobe. Properly to evaluate the results of bronchoscopic 
treatment, it is necessary to obseiwe patients for a sufficient length of time. 
Occasional!}’-, an earl}' favorable response to treatment will not be sustained 
and the patient will suffer relapse. This is partially counterbalanced by a 
group of patients that at first fail to respond satisfactorily to treatment, but 
after a certain period suddenly go on to complete cure. I have been able to 
trace ninety-eight of the 105 patients, and of these fifty-eight have been 
under observation from one to five years after completion of treatment. IMost 
of those observed less than a year required some form of treatment other 
than bronchoscopy. 

The results obtained in the bronchoscopic treatment of 105 patients with 
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pulmonary abscess at The Mayo Clinic froni January, 1926, to January, 193!) 
are as follows ; fifty-one patients were cured ; eighteen were improved ; the 
treatment of twenty-three was unsuccessful; the results of treatment of 
seven were questionable, and six died. The term “cured” signifies that all 
symptoms disappeared completely. “Improved” signifies definite improve- 
ment of symptoms. “Unsuccessful” signifies failure to obtain clinical im- 
provement, if the patient failed to cooperate, if it was felt that surgical meas- 
ures were indicated, and if bronchoscopy was performed as an adjunct to 
operation. “Questionable results” signifies lack of sufficient data as to the 
result obtained ; however, surgical procedures were not advised in these cases 
and there was no mortality. 

Thus it is shown that of the ninety-eight patients traced, 52 per cent, 
were cured. As I have pointed out, the shorter the duration of symptoms, 
the better the result obtained. In twenty-eight of the 105 cases, the abscess 
had been present less than three months and cures were obtained in 69 per 
cent, of these. 

These results compare favorably with those of Flick, Clerf, Funk and 
Farrell who reported the results on the treatment of 161 patients treated 
medicall}^ bronchoscopically or surgically; 50.3 per cent, of the patients 
recovered. Kernan, in the bronchoscopic treatment of sixty-eight patients, 
cured thirty-one; four of the patients Avere still under treatment at the time 
of the report. Clerf reported the cure of 79 per cent, of patients with pul- 
monary abscess when treatment was instituted before the third month of 
symptoms. 

In' 1928, I reported on the results obtained in a group of nineteen cases 
of pulmonary abscess ; the results were satisfactory in 84 per cent. However, 
under the classification of satisfactory results was listed not only the cured 
but the improved patients. With a longer period of ol)servation, I have 
found that some of those listed as improved have required further treatment. 

A reA'iew of the patients who died and those Avho did not respond suc- 
cessfully to bronchoscopic drainage disclosed that five of the patients Avho 
died and seA^en of those Avho did not improA'e had empyema associated Avith 
the pulmonary abscess. Bronchoscopy was not done Avith the hope of curing 
the patient, but rather in conjunction with operation, or if the patient’s 
condition did not pei'init operation. HoAvever, it Avas deemed advisable that 
these cases be included in the report, since the pulmonary abscess Avas the 
primar}^ disease. There Avas only one fatality that could be directly ascribed 
to bronchoscopy; a second death Avas the result of pulmonary cedema as a 
result of obstruction due to pressure from mediastinal lymph nodes. By 
excluding from the group the eleven patients with definitely associated em- 
pyema, the percentage of cures would increase to more than 58 per cent. 

Severe pulmonary hcemorrhage Avas the predominating symptom of four 
patients Avho did not respond successfully to treatment. It is my impression 
that patients Avith pulmonary abscess and associated severe hBemorrhage are 
less tractable to treatment of all types. Three patients had received previous 
injections at home to produce pneumothorax and tAvo of them had associated 
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empyema. Three patients had been operated on unsuccessfully for pulmonary 
abscess before they came to the clinic. There remained, however, a larger 
group of cases in which bronchoscopy was unsuccessful in the treatment of 
uncomplicated pulmonary abscess, and surgical measures were indicated. 
Whether the percentage of failures can be materially decreased will depend 
on the alertness with which the disease is recognized after its inception, the 
variation in the frequency of various etiologic factors and the future im- 
provement of bronchoscopic skill and armamentarium, (Figs, i, 2, 3, and 4.) 

The amount of bronchoscopic drainage necessary in the treatment of any 
given pulmbnary abscess must necessarily vary with existing conditions. 
However, I feel that when drainage has been well established it is better to 
give nature a chance to handle the disease properly than to interfere unduly. 
Just how long a patient should be observed and how frequently broncho- 
scopy should be done must necessarily vary with the physician’s experience. 
Care, however, must be exercised in not carrying the patient along an un- 
necessary period of time and thereby add to the difficulties of the thoracic 
surgeon if bronchoscopic treatment is not successful. In the 105 cases in the 
series, bronchoscop}^ was performed once in sixty-five cases, twice in twenty- 
two, three times in ten, four times in six, and five times in two. 

In conclusion, it may be said that bronchoscopy affords another method 
in the treatment of pulmonary abscess and should be used in conjunction with 
both medical and surgical measures. At present it affords probably one of 
the most efficient agents in the treatment of pulmonary abscess. 
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THYROIDECTOMY PERFORMED WITH THE RADIO-KNIFE 
(conclusions based on 160 operations) 

By Arnold S. Jackson, M.D. 
or Madison, Wisconsin 

FROM THE JACKSON CLINIC 

Previous to 1930 the radio-knife was tried out repeatedly in various 
types of operations at the Jackson Clinic, but because it did not offer satis- 
factory results its use was largely confined to surgery of the genito-urinary 
tract. With the development of the Grigsby-Grunow unit interest was again 
revived and, after a year’s trial with this machine, the following observations 
concerning thyroid surgery are offered : 

Advantages : 

1. The radio-knife is a time-saving factor in thyroidectomy. 

2. Haemostasis is better and with a drier surgical field the operation is 
facilitated. Fewer forceps are used. 

3. In bad-risk cases the reduction in time and the facilitating of the opera- 
tion are contributing factors in lowering mortality. 

4. More thyroid tissue can be removed with less danger to the recurrent 
laryngeal nerves and the parathyroid glands than with the scalpel. 

5. Less catgut is used with improved wound healing. 

6. The radio-knife is superior to either the scalpel or the cautery in the 
treatment of malignancy of the thyroid. 

7. It is of particular value in resecting the hyperplastic or exophthalmic 
type of goitre. 

Disadvantages: 

1. The radio-knife has not proved satisfactory for the skin incision in 
my experience. 

2. Occasional skin burns have resulted from coagulation too near the 
surface of the skin. 

3. These skin burns, although avoidable, may occasionally occur and 
result in slight disfigurement of the scar. 

4. The tendency to post-operative haemorrhage is increased. 

5. All important vessels must be ligated. 

6. The surgeon is dependent on the cooperation of others in using the 
radio-knife. 

7. There is a tendency for the apparatus to fail to function when needed. 

8. It is unsatisfactory in resecting large cystic adenomatous goitres. 

The radio-knife is a two-edged sword that can easily cause considerable 
damage unless used with proper regard for its rapid destructive action. Ex- 
perience is the most important factor, and after one has used it in fifty or 
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more operations, one gains the necessary confidence to use it smoothly and 
accurately. While we use. the radio-knife as a routine in all goitre operations, 
we do not use it exclusively but only as an adjunct. Experience has con- 
vinced us that a more satisfactory skin incision and a better scar result from 
using the scalpel. The radio-knife is so rapid in its action that it tends to 
penetrate the platysma, and causes annoying bleeding from the anterior 
jugular veins. It has seemed that the scar does not heal as satisfactorily, 
probably due to the tendency to produce fibrosis. 

Early in our experience an occasional skin burn resulted from coagulating 
vessels too near the surface or in accidentally allowing the coagulating current 
to .come into contact with a hasmostat. These burns are slow to heal like 
those resulting from diathermy and may leave a disfiguring scar. Experience 
has tended to eliminate this factor. 

In this group of cases there were three post-operative haemorrhages, a 
rather high percentage. All of these, I believe, were directly attributable to 
tbe use of the radio-knife. None of the vessels were in the gland substance, 
one was in muscle tissue, one on the surface of the trachea, and one under- 
neath the skin flap. The first patient developed typical symptoms of thyroid 
haemorrhage following a rather severe coughing spell four hours after opera- 
tion. It was necessary to open the wound immediately and ligate a small 
vessel in the muscle that had been coagulated but apparently not enough. The 
second patient, who had a haemorrhage, developed symptoms a few minutes 
after returning to bed and it was necessary to take the patient to the operating 
room immediately. On opening the wound a small vessel was found on the 
surface of the trachea that was oozing in spite of coagulation. As a result 
of this case, no further attempt has been made to coagulate vessels on the 
tracheal surface. The third haemorrhage was due to a vessel oozing slowly 
from the inner side of the skin flap, causing a haematoma that required atten- 
tion the second day. 

We have not attempted to coagulate any important vessels such as the 
superior and inferior thyroid arteries and veins or any branches of tbe 
jugular veins. To be able to coagulate almost all vessels in the gland sub- 
stance as well as all others with the exceptions mentioned has simplified the 
operation, eliminated catgut, and has shortened the time of operation. 

The use of the radio-knife requires the constant codperation of the nursing 
staff and adds another detail to the requirements for teamwork. If a unit 
could be perfected that might be manipulated entirely by the surgeon, it 
would be a considerable improvement on the present outfit. 

There is a tendenc}'^ for this unit to get out of order, for a failure of 
connections to occur, and for certain parts such as tbe tip holders to break. 
Further perfection of this apparatus Avill eliminate annoying interruptions. 

In resecting large multiple cystic degenerating adenomas, the radio- 
knife has not proved so satisfactory in some cases as the scalpel. There is 
a tendency when cutting through large areas for the tissue to adhere to the 
knife, so that the latter must be constantly kept clean. 
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In the May 3, 1930, issue of the Journal of the American Medical Asso- 
ciation, Mock reported a series of fifteen thyroidectomies performed by an 
electrosurgical unit. If other reports have appeared in the literature* since 
that time I have failed to find them. Mock’s conclusions regarding its 
advantages were as follows; 

1. The time of operation is definitely shortened. 

2. In every case, even in the most serious with marked cardiac involve- 
ment, there has been a complete absence of post-operative shock. 

3. A convalescence free from post-operative pain. 

Our experience, based on a series of 160 thyroidectomies performed dur- 
ing the past year, does not coincide entirely with the conclusions formed by 
Mock in this preliminary report. After an almost daily experience with the 
radio-knife it seems apparent to us that the post-operative reaction in toxic 
goitre is not particularly influenced. In the bad-risk patients who consist 
largely of “iodine-fast” cases of exophthalmic goitre, that is, patients who 
have been kept on iodine so long that they fail to show any pre-operative 
improA'ement, we observe the same severe post-operative reaction. Nor is 
the convalescence in advanced cases of toxic adenoma rendered less stormy. 

We do agree with Mock that the time of operation is shortened and as a 
result a smoother convalescence may follow in some cases. In our experience 
a certain number of patients still complain of discomfort or pain on swallow- 
ing for a day or two, and this factor seems to be governed more by the 
patient’s age, the type and size of the goitre, and the amount of manipulation 
required in its removal. While it has never seemed to us that post-operative 
pain was much of a factor in thyroidectomy, certainly less so than after 
tonsillectomy, it cannot be denied that elderly persons in particular often 
experience considerable discomfort in swallowing for a day or two. 

It is apparent that the problem of eliminating post-operative reaction in 
extreme cases of toxic goitre is a matter of great importance, and, if there 
is any method whereby this can be accomplished, it merits careful, considera- 
tion. We have found that neither the radio-knife nor any other remedy has 
entirely succeeded in obviating this sequel from thyroid surgery. 

In our experience there has been a shortening of the time of operation 
from five to fifteen minutes, depending upon the number of blood-vessels 
one would ordinarily have to ligate and also upon the type of goitre. The 
time factor today, however, does not have the same significance it did a 
decade ago. With the use of iodine and local ansesthesia together with 
scopolamine and pantopon these patients experience but little more discom- 
fort in the operating room than they do in bed. Only in the aged, the greatly 
debilitated, or the extremely toxic cases could the matter of a few minutes’ 
saving in time be considered of much significance. 

It is of considerable importance, however, to maintain as dry an operative 
field as possible and in this respect the radio-knife is a distinct improvement 
on the scalpel. After reflecting the skin and platysma, one frequently en- 

* Article by Tinkey in S. G. & O. published since this article was submitted. 
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counters from one to six small bleeding vessels. It is possible to coagulate 
five or six such vessels in the time it would take to ligate one. Again, in 
resecting the gland all clamps except those on the superior and inferior 
thyroid vessels and lateral veins may quickly be dispensed with by coagula- 
tion ; -likewise, any vessels encountered in the substance of the gland. 

One is thus enabled to perform a smoother and speedier operation with 
less danger to the patient and with greater ease and assurance to the operator. 
Because the radio-knives may be varied by the use of curved dissectors or 
even loops it is possible to remove considerably more of the thyroid gland; 
surgery is performed with greater ease and safety than with the scalpel. 

Likewise, in dealing with a very toxic case in which the possibility of a 
recurrence is suggested by slight tendency of the hyperplastic tissue to revert 
to colloid, it is possible to remove all but a thin shell of tissue and capsule. 
This can be done by using the loop and scooping out the tissue, a procedure 
not possible with a scalpel without endangering the recurrent laryngeal nerves 
and parathyroid glands. 

For many years we have used catgut reels to facilitate ligating the numer- 
ous vessels often encountered. The use of these reels has been discontinued 
and the amount of catgut for the wound to absorb greatly reduced. There 
has consequently been some improvement in wound healing, 95 per cent, of 
which are closed without drainage. However, we find as do most surgeons 
that the majority of the wounds must be probed for a week or more to allow 
for the escape of a small amount of serum. Occasionally, when a number of 
vessels have been too vigorously coagulated there may be a discharge of 
sloughing tissue from the wound for a day or two. This is not so much of a 
factor as it may sound in the securing of a satisfactory scar and in proper 
wound healing. 

There is no doubt that the radio-knife is the most satisfactory weapon in 
dealing with accessible malignancy of the thyroid. Mock believes that this 
method is excellent in these cases because it prevents the escape of carcino- 
matous cells into the blood and lymphatic streams by its sealing action. 
Moreover in certain deep cavities not easily accessible to the scalpel it is 
possible to destroy easily any small areas of malignancy simply by touching 
them with a hsemostat and in turn touching the latter with the radio-knife 
coagulating current. 

In thyroid surgery the radio-knife is of most value in resecting a gland 
for exophthalmic goitre. In this type of operation the main objective is to 
remove as much tissue as possible and still preserve the integrity of the 
recurrent laryngeal nerves and the parathyroid gland. The radio-knife per- 
mits this to a far greater degree of efficiency than the scalpel, because it is 
possible to hollow out the gland, preserving a very thin lateral, capsular wall 
mid narrow posterior strip protecting these important structures. All the 
remaining portion of the gland may be scooped out or destroyed by coagula- 
tion. A considerable amount of fibrosis results that would certainly hinder 
development of a recurrence. One might even consider that with the destruc- 
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tion of so much tissue, hypothyroidism would occur, but there have been 
none in this series. While we have encountered many types of complications, 
it has been our good fortune so far to have had only one case of myxoemia 
following thyroidectomy and that in a recurrent case of exophthalmic goitre. 

In resecting a hyperplastic gland we have found the small size loop tip to 
be very valuable in removing any tissue that may have been left after resec- 
tion with the straight radio-knife. By placing the index finger behind and 
posterior to the gland it may be elevated so any small masses of tissue may 
be easily resected, the loop leaving a very thin layer of tissue above the gloved 
finger. Considerable care is required not to come too close to the trachea 
because the heat penetrates rapidly and would not only destroy the tracheal 
rings but would cause an annoying tracheitis. Also one should avoid touch- 
ing any instrument that might be in contact with either the trachea or skin, 
especially if using the coagulating current. 

I 

SUMMARY 

1. Careful consideration of the advantages and disadvantages of the radio- 
knife in thyroid surgery after a year’s experience has convinced us that the 
advantages considerably outweigh the disadvantages and we shall continue to 
use it routinely during the coming year. 

2. Experience will tend to diminish the number of complications that 
might occur through its use. In this series of i6o thyroidectomies there were 
three cases of post-operative hsemorrhage, all of which were controlled 
successfully. 

3. It is possible that the severity of the post-operative reaction in hyper- 
thyroid cases is lessened. The results in this group of cases did not warrant 
these conclusions. 

4. Sufficient time has not elapsed to ascertain the effect of the radio-knife 
on the prevention of recurrence following thyroidectomy. Because more 
tissue can be removed or destroyed with a greater degree of safety than with 
the scalpel, the incidence of recurrence will be decreased. 

5. The radio-knife permits the surgeon to perform a smooth, speedy, 
comparatively dry thyroidectomy, thus increasing the patient’s chances 
of recovery. 
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OBSTRUCTIVE JAUNDICE; ITS SURGICAL ASPECTS* 

By Waltman Walters, M.D. 

OF Rochester, Minn. 

FROM THE DIVISION OP SDHGERV OP THE MAYO CLINIC 

The most common causes of obstructive jaundice are stone in the com- 
mon duct, stricture, and tumors in the head of the pancreas, usually carci- 
noma. Whereas malignant and benign lesions of the duct may occur, these 
are extremely rare. In a stud}'' made in 1930, Marshall found that only 
four cases of henign tumor and forty-nine cases of primary carcinoma of 
the extrahepatic bile-ducts had been seen in The Mayo Clinic in twenty years. 
Of primary importance to the patient with obstructive jaundice is whether 
the obstruction is due to a nonsurgical lesion within the liver or to a surgical, 
removable lesion in the bile-ducts. In most instances, it is not difficult to 
distinguish between these two conditions. The patient with intrahepatic 
jaundice usually has had no pain, is in good condition considering the depth 
of the jaundice, or in very poor condition due to the terminal stages of 
atrophy of hepatic cells. There is bile in his intestinal content as can be 
determined most accurately by nonsurgical drainage with the Lyon tube. 
A patient with obstructive jaundice due to stones, in 86 per cent, of cases, 
will give a definite history of biliary pain or colic. In addition, the jaundice 
is variable; it usually appears immediately following the colic, and fre- 
quently is accompanied by chills and fever. In the presence of carcinoma 
of the head of the pancreas obstructing the common bile-duct, and of stric- 
ture of the common bile-duct, the element of pain is determined by the 
degree of obstruction and the amount of infection in the biliary passages. 
In a study of 275 operative cases of obstructive jaundice seen at the clinic, 
Weir and Partch found that 50 per cent, of patients with carcinoma at the 
head of the pancreas tind 50 per cent, of patients with stricture had had 
pain associated with jaundice. 

Pre-operative Preparation . — A period of a few days’ observation in the 
hospital prior to operation is, I believe, of definite advantage to the patient 
with obstructive jaundice. It gives an opportunity for a regimen of pre- 
operative preparation to be carried out, and at the same time for the progress 
of the jaundice to be determined and for the condition of the patient in the 
presence of painless jaundice to be evaluated. Thus it is possible to deter- 
mine the necessity of operation. 

I believe it is fairly well established that intravenous administration of 
solution of calcium chloride is of definite value in these cases in prevention 
of post-operative haemorrhage. The study of the degree of jaundice l)y the 
van den Bergh test gives accurate information concerning the progress 

* Read before the Seattle Surgical Society, February 6, 1931. 
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of jaundice. The value of such knowledge is that it is unwise to operate on 
patients whose jaundice is increasing unless the condition of the patient 
forces such operative intervention. If the coagulation time is more than 
ten minutes, although this is not a contraindication to operation, it is usually 
an indication that considerable injury has been done to the hepatic cells, and 
this I believe to be the case if subcutaneous haemorrhages or petechiae are 
present. In such cases, in addition to the solution of calcium chloride, blood 
transfusion should be given prior to operation and should be repeated as often 
following operation as is necessary to control the bleeding. To a patient, 
on whom I have recently operated, who had complete stricture of the com- 
mon and hepatic bile-ducts, seven transfusions were given in the period of 
ten days following operation, and only one transfusion was given prior to 
operation. These transfusions saved her life, however, because on the second 
and third days following operation, it seemed probable that the bleeding 
would not cease. The value of intravenous injections of solution of glucose, 
which usually is given in a concentration of lO to 20 per cent., has been justly 
emphasized. Interesting experiences at the clinic in the use of solution 
of glucose in these cases, beginning in 1921, have shown the efficacy of its 
use clinically. The early experimental work of Opie, of Mann and of others 
called attention to its value. More recently, the interesting clinical and experi- 
mental studies by Ravdin have borne out contentions concerning its value. 

Surgical Procedures . — Although general anaesthesia has allowed good ex- 
posure of the biliary passages, the increasing safety of spinal anaesthesia has 
led to its adoption for most patients with obstructive jaundice; the rationale 
of its use is that it permits perfect relaxation and excellent exposure of the 
biliary passages which is so important in determination of the site of the 
lesion and in being certain that it has been completely removed. In addi- 
tion it lessens the operative reaction by removing the irritating effect of a 
general anaesthetic on the parenchymatous cells of the liver and kidney. 
In most instances in which stones exist in the common bile-duct, they may 
be felt by grasping the duct between the thumb and forefinger. On the other 
hand, small stones in the ampulla may be missed by external palpation of 
the duct. The presence of jaundice, or a history of jaundice, chills, and 
fever, together with increase in the size of the common bile-duct or change 
in its color from a bluish to a whitish hue, should always lead to opening of 
the duct for exploration of its interior. Scoops introduced up into the 
hepatic ducts, and down into the ampulla, usually will bring forth the stones, 
but the best probe is the finger, and if the size of the duct permits, it is 
always a good plan to use it to be sure that no stones are overlooked. After 
removal of the stones from the common bile-duct, whether one elects to use 
a T-tube or a catheter should depend on the desired duration of drainage of 
the duct. If there is infection in the liver or in the head of the pancreas, 
it is best to use the T-tube and to leave it in place for three weeks or longer. 
Otherwise, a catheter, described by Mayo-Robson as an hepaticus drain, serves 
admirably to relieve intraductal pressure, and is easily removed on the twelfth 
day following operation. 
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If a stricture of the common bile-duct exists, and there is sufficient nor- 
mal duct above the stricture to allow anastomosis between this normal 
portion of the duct and the duodenum, a good result may be expected. It 
is necessary that accurate anastomosis and union of mucous membrane be 
effected between these two structures; otherwise obstruction will frequently 
recur at the site of the anastomosis. This procedure, for more than a 
quarter of a century, has given the best results in the treatment of stric- 
ture of the common bile-duct of any type of direct anastomosis. Should the 
gall-bladder be present, anastomosis between it and the stomach or duodenum 
can be made and satisfactory results can be expected, provided the stricture 
is distal to the entrance of the cystic duct into the common bile-duct. How- 
ever, the gall-bladder usually is not present, because practically all strictures 
occur subsequently to cholecystectomy, due to injury of the duct. 

In some cases in which the stricture is localized, and small in size, a 
section of the duct containing it can be removed readily, and end-to-end 
anastomosis can be made between the ends of the duct. I had occasion re- 
cently to use this^ method after I had removed a benign tumor (neuroma) 
about I centimetre in diameter, involving the common and hepatic bile- 
ducts. When the section of duct containing the tumor had been excised, the 
stump of the hepatic duct and the stump of the common bile-duct were 
anastomosed over two small T-tubes. This was done four months ago, and 
the patient has had a satisfactory course since that time. Similarly, in an- 
other case, a stricture was excised, and excision was followed by this type of 
anastomosis because the stricture was in close proximity to the liver, because 
a very slight amount of duct remained above the point of stricture and be- 
cause the stricture was distant from the duodenum, which was difficult to 
mobilize. The patient has been well, without any further evidence of obstruc- 
tion, since the operation two years ago. If the stricture involves the entire 
extrahepatic portion of the common and hepatic bile-ducts, the establishment 
of an external biliary fistula, which two or three months later can be coned 
out and transplanted into the stomach or duodenum, has been followed by 
unexpectedly and unusually good results. Thirteen such cases have been 
reported in the literature, in seven of which the operation has been performed 
at the clinic. In the last six years I have operated on twenty-six patients 
with strictures obstructing the common bile-duct. 

Obstructive jaundice, which is the result of tumor at the head of the pan- 
creas, can be relieved by anastomosis between the distended gall-bladder and 
the duodenum or stomach, the choice depending on the ease of anastomosis 
and freedom from tension. If the anastomosis is made to the stomach, the 
presence of bile in the stomach does not produce unusual symptoms. In 
cases of this type, the intense itching, which in most of these cases is the 
most constantly troublesome symptom, almost immediate!)' disappears with 
the release of the obstruction. There is no doubt that some of these tumors 
at the head of the pancreas are the result of infection and that the relief of 
the obstruction by cholecystenterostomy gives permanent relief. In a study 
of Ii6 patients on whom cholecystenterostomy has been performed at the 
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clinic, the course subsequent to operation would lead one to suspect that 
the pancreatic obstruction of the common bile-duct might have, in 15 per 
cent, of the cases (living longer than five years), been an inflammatory 
one, although one patient with a pancreatic carcinoma lived comfortably for 
almost four years. Even if a carcinomatous lesion is the cause of obstruc- 
tion, the relief of the itching alone warrants the risk of the operation. 
Moynihan has made the statement that the incidence of suicide among such 
patients on account of the itching is as high as the operative risk. Note- 
worthy, also, is the fact that operation on such jaundiced patients allows 
thorough exploration of the biliary passages, and not infrequently a stone 
in the common bile-duct is unexpectedly found as the cause of the 
obstruction. 

In a recent study, Weir and Partch found that nineteen of 104 patients 
with stones in the common bile-duct had painless onset of jaundice and that 
seventeen of these 104 patients had not had pain at an)'' time. If jaundice 
is extreme, I believe that cholecystenterostomy can ])e done more safely in 
two stages than in one stage. In the first operation, the gall-bladder is drained, 
and twelve or fourteen days later anastomosis between the gall-bladder and 
the stomach or duodenum is effected. If the jaundice is not deep, and the 
condition of the patient permits it, there is no reason why cholecystenteros- 
tomy cannot be done in one stage. It has been my custom, when performing 
the operation in one stage, to make the anastomosis by suture, but when I 
have carried out the procedure in two stages, I have found a small Murphy 
button to maintain a constant lumen and to prevent even its temporary 
closure by inflammation or oedema. The heavy end of the Murphy button 
always should be placed on the duodenal or gastric side of the line of 
anastomosis to lessen the possibility of its dropping into the gall-bladder. 
That cholecystenterostomy can be carried out with a fair margin of safety 
is indicated by the fact that in 1929, cholecystenterostomy was performed at 
the clinic on ten deeply jaundiced patients for relief of obstructive jaundice 
due to tumors at the head of the pancreas, and all of these patients recovered 
and returned home. The statistics for the year 1930 will not be available 
until next month, but my impression is that a similarly low rate of mortality 
has been maintained. 

Complications . — The complications which occur following operations on 
patients with obstructive jaundice are hremorrhage and renal and hepatic 
insufficiency. Of great importance in lessening the incidence of post-operative 
haemorrhage is the selection of the proper time for operating and the pre- 
operative use of some means of assisting in the coagulation of the blood. 
A successful outcome in such cases is absolutely dependent on the relief of 
the obstruction. When patients fail to recover following removal of stones 
from the common bile-duct, it will be found that in most instances stones 
have been overlooked. Such overlooked stones can cause recurring obstruc- 
tion, deepening jaundice with possibly haemorrhage, and renal and hepatic 
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insufficiency as terminal features. The same necessity for complete relief 
of obstruction is involved in operating on patients with strictures and tumors 
at the head of the pancreas. On a few occasions, I have seen patients 
following cholecystenterostomy for tumors at the head of the pancreas almost 
lose their lives from temporary obstruction at the anastomosis due to inflam- 
mation and oedema. The corollary of this is that if anastomosis is made by 
suture, the opening must be as large as possible. 

I believe it is worth while to administer lo per cent, solution of glucose 
intravenously to jaundiced patients subsequent to operation, as often as 
such treatment is indicated. At the time that the needle is inserted into 
the vein for the injection, a small amount of blood may be removed for 
determination of coagulation time, change in the degree of jaundice, and 
determination of the concentration of urea in the blood. Occasionally, 
there will be reflux of duodenal secretions into the common bile-duct, and 
these will be discharged through the tube drain that has been placed in the 
common bile-duct. The diagnosis of this condition is usually evident when 
more than 400 or 500 cubic centimetres of bile are drained over a period of 
twenty-four hours, especially if the bile is light in color due to the dilution 
of the bile by duodenal secretion. Methylene blue given by mouth appear- 
ing in the draining fluid makes the diagnosis certain. Clamping of the tube 
frequently will prevent the loss of much of this fluid. This is especially true 
if a T-tube is used. At the same time, an intake of fluid must be main- 
tained which is greater than the total amount of fluids lost, or else dehydration 
toxaemia will occur. 
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Interaiittent obstructive jaundice due to the formation of tumor of 
the bile ducts is comparatii^ely rare. Marshall, in 1930, found that only four 
cases of benign tumor and forty-nine cases of primary carcinoma of the 
extrahepatic bile ducts had been seen in The Mayo Clinic in the last twenty 
years. Rolleston and McNee, in 1929, recorded 112 cases of carcinoma of 
the ducts exclusive of the growths in the ampulla, and of only ten cases of 
benign tumors. Of these tumors the benign, although much more rare 
than the malignant, lend themselves to surgical cure and afford the patient 
assurance that recurrence or metastasis will not occur. A twofold interest 
is found in these cases of intermittent obstructive jaundice due to a benign 
tumor of the extrahepatic bile ducts, of which the following is an example. 

Report of Case. — A woman, aged fifty-five years, registered at the clinic September 
30, 1930, complaining of pruritus and jaundice of two and a half weeks’ duration. At 
the age of thirty years a series of typical attacks of colic of the gall-bladder began; 
they were not associated with jaundice. Ten years before admission cholecystectomy 
and appendectomy had been performed elsewhere. A biliary fistula persisted. Two 
temporary closures of the fistula were follow'ed by jaundice; the final closure occurred 
eighteen weeks after operation and the patient remained well for five years. Five years 
afterward deep jaundice developed, which was essentially painless and was associated 
with anorexia and pruritus. The jaundice disappeared after five weeks, to reappear 
one and a half years later and to last five or si.x weeks. This second attack of jaundice 
as well as the third, which occurred a year before admission, was accompanied by severe 
prostration, loss of strength and weight, chilly sensations, and slight fever. The last 
attack began at night in the right upper quadiant two and a half weeks before admis- 
sion with discomfort which awakened the patient from sleep. Vomiting relieved the 
distress. Jaundice and pruritus appeared two days later. The appetite remained fair 
and the digestion good. The stools became clay- colored and the urine dark. 

The patient was 5 feet, 2 inches tall and weighed 126 pounds. She had lost 20 
pounds in the last five years, but appeared to be well nourished. She was markedly 
jaundiced and her skin had been diffusedly excoriated bj’ scratching. Nodules were 
not found along the course of the nerves suggestive of von Recklinghausen’s disease. 
The liver was slightly enlarged and firm. The specific gravity of the urine was 1.021 ; 
it was acid in reaction, did not contain sugar, but a moderate amount of bile, and an 
occasional erythrocyte and leucocyte in the high-power field. The test of urobilin 
was positive. The percentage of haemoglobin was 80; erythrocytes numbered 3 , 9 S 0.030 
and the leucocyt es 7,100. The coagulation time by the Lee and White meth od was 6 

* Submitted for publication January 24, 1931. 
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minutes and 30 seconds. The serum bilirubin was 11.5 milligrams and the van den 
Bergh reaction was direct. The stools werq negative for bile with the Schmidt test. 
Clot retraction was slight at the end of one hour and complete at the end of two hours. 
The fragility test gave normal resistance. The blood urea was 22 milligrams for each 
100 cubic centimetres. Repeated duodenal drainage showed a trace of bile in the 
contents. 

During the patient’s stay in the hospital before operation normal temperature and 
pulse persisted. The concentration of serum bilirubin fell gradually and October 8, 
the reading was 7.1 milligrams. The coagulation time increased to ten minutes, but 
following transfusion October 9, and intravenous administration of 10 per cent, calcium 
chloride in amounts of S cubic centimetres, it dropped to seven minutes. A diagnosis 
was made of intermittent and partial obstruction of the common bile duct. The history 
of cholecystectomy for cholecystitis with stones and the intermittent appearance of 
jaundice over a five-year period indicated stones as the cause of the obstruction. On 
the contrary, the initial appearance of jaundice after operation and its painlessness 
indicated stricture. The unusual feature was the long interval between attacks. 



October 10, 1930, operation was performed. There was a solid lesion in the 
middle portion of the common bile duct approximately i centimetre in diameter, and 
ol)structing the duct. This portion of the duct was excised. A common-duct probe and 
scoop could be passed through the lower end of the duct into the duodenum. The 
two ends of the stumps of the hepatic duct were sutured to the lower end of the common 
bile duct over two small T-tubes. interrupted sutures of silk being • used in the 
anastomosis. Satisfactory anastomosis between the ducts was accomplished. 

The patient’s post-operative con.valcscencc was uneventful, and she was allowed to 
return home, November 3. The incision healed except for the sinus the T-tubes 
occupied. She was in excellent condition. The T-tubes have remained closed, allowimi 
i)ilc to pass into the external limb of the duodenum. She continues to be in excellent 
condition (January 8, 1931) and will return to the clinic witliin a few weeks for the 
removal of the T-tubes. 

The specimen removed at operation measured approximately 1.5 by 1 by 0.75 centi- 
metres. It was firm, and on cross section a central canal whose walls were continuous 
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with the attached portion of the common bile duct could be traced three-fourths of the 
way to the free end of the mass. Sections were stained with hsmatoxyliii and eosin, 
van Gieson’s stain, and by silver impregnation methods for axis cylinders. The central 
canal, observed grossly and microscopically, had the appearance of the cystic duct. 
Chronic inflammatory changes (lymphocytes and fibroblastic reaction) were present 
in the mucosa. Mucous glands were seen. Two types of tissue composed the remainder 
of the tumor: Connective tissue, and large and small bundles of tissue which, ran in 
all directions. The many interlacing strands gave an unusual plexiform arrangement. 
The connective tissue had an adult appearance and did not contain evidence of inflam- 
matory reaction seen in the mucosa. The interlacing bundles of tissue were composed 
of numerous elongated cells lying parallel to the long axes of the bundles, often assum- 
ing the wavy arrangement characteristic of nerve tissue ; they stained 3'ellow with the 
picric acid of van Gieson’s stain. The nuclei stained brown. Palisade arrangement of 
the nuclei, interlacing fibrils, or foam cells were not present. Usuallj' the bundles had 
heavy sheaths of a mixture of young and old connective-tissue cells. Red- or pink- 
staining connective fibrils were not present inside the bundles. Silver impregnation 
showed swollen fragments, which were difficult to recognize as axis cylinders, although 
they gave fairlj' characteristic staining reactions. The tumor had an unusual structure. 
Its classification was difficult because of lack of data on a similar tumor. It did not 
correspond to the acoustic or von Recklinghausen’s neurofibromas ; moreover, it was 
solitary. Rosettes such as were described by Stout in his case of tumor of the ulnar 
nerve were not observed nor was the peculiar cellular arrangement of the sheath 
neuroma of the Gasserian ganglion described by Learmonth and Kernohan present. 
There seemed to be an excessive overgrowth of the sheath cells which are normally 
present in the sympathetic nervous system, accentuating the numerous small nerve 
bundles which normally lie in the connective tissue around the cystic duct. The term 
sheath neuroma has been suggested by Kernohan for the tumor in spite of the fact 
that it is dissimilar to one previously observed by him. He explained the difference 
on the basis that in this case the tumor is of the sympathetic nerve trunk and not of 
the sensory ganglion. 

The neuroma in this case is not only rare but its situation is unusual. 
Cysts of the common bile duct,® adenofibromas of the cystic ducts,® and 
papillomas of the cystic and common bile ducts have been reported.®’ ® 
Fibromas,^’ adenomyofibromas,^^ lipomas,®’ and hydatid cysts® are other 
t5^pes of benign tumors. The types seem to be almost as numerous as the 
tumors themselves. The explanation of the obstruction by external pressure 
of the tumor is of interest. W. J. Mayo found the same explanation feasible 
for his two cases of adenofibroma of the stump of the cystic duct which 
similarly produced intermittent obstructive jaundice with symptoms of 
cholangitis. The s)nnptoms of obstruction of the common bile duct due to 
benign tumors are indistinguishable from those due to stone, especially if the 
stone is silent, to partial stricture secondary to surgical accidents, or to the 
formation of scar from pressure of the stones. The progressive course and 
at times the blood in the duodenal contents will serve to distinguish benign 
from malignant stricture. Pain and signs and symptoms of coexisting infec- 
tion may or may not be present. The benign nature of the lesion may be 
suspected in similar cases. Its rarity will not encourage one to venture a 
definite diagnosis. 
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FROM THE SUBGICAIi SERVICE OF DOCTOR LEWISOHN, MODNT SINAI HOSPITAL 

The classical symptoms caused by the presence of stones in the common 
and hepatic bile-ducts are well known. Briefly, these are pain, followed by 
varying intensities of jaundice, which may be constant or remittent, the 
intermittent fever of Charcot,^ the absence of bile from the stools and the 
presence of bile pigment in the blood serum and urine, sometimes associated 
with hepatic insufficiency, recognized clinically as cholasmia, complete the 
clinical picture. This sjmdrome may vary not only in degree but in the 
complete absence of one or another of the diagnostic criteria. Pain may be 
entirely lacking, estimated at about 5 per cent, of the cases in a report by 
Jordan,^ of the Mayo Clinic. The intermittent fever and chills, a manifesta- 
tion of secondary infection of both the intra- and extra-hepatic biliary ducts 
collectively grouped under the term cholangitis, is rather a late manifestation 
of calculous biliary obstruction than an early one, and finally jaundice, the 
outstanding diagnostic aid to the recognition of common-duct stones may be 
entirely absent. 

It is evident, therefore, that in some measure we must reshape our con- 
ception of the symptomatology of choledocholithiasis to include a number of 
cases which do not answer to the classical description. I have grouped these 
under the heading of asymptomatic or latent common-duct stones. 

CASE REPORTS {abstracted) 

Case I. — No. 279881, B. S., female, aged twenty-eight, admitted May, 1927, to the 
Surgical Service of Dr. A. A. Berg with a history dating back three years, consisting 
briefly in sharp intermittent attacks of pain in the right upper quadrant, radiating 
to back and shoulders. There were accompanying gastro-intestinal disturbances. Patient 
had never noticed jaundice, clay-colored stools or any change in the color of her urine. 
There had been no chills or fever. Urine examination upon admission was negative for 
bile. Van den Bergh test; direct — negative, indirect — i to 500,000. 

Operation and Findings. — Operator. — Dr. A. A. Berg. A small, shrunken and 
thickened gall-bladder containing stones was found. Typical cholecystectomy from above 
downward. Common duct probed ; no apparent obstruction encountered. Further pal- 
pation, however, revealed a small stone in the common duct at the papilla of Vater. 
Choledochotomy with removal of stone. Closure of duct. Patient made an uneventful 
recovery and was discharged well, eighteen days after operation. 

Case II. — No. 276171, S. K., female, aged thirty-seven, entered hospital upon the 
Surgical Service of Dr. A. A. Berg in June, 1927, with a history of pain in the right 
upper quadrant, coming on in attacks for two years prior to admission. These seizures 
of pain were becoming more frequent and were increasing in intensity. No jaundice, 
change in color of stools or urine noted at any time since onset. No chills or fever. 

* Read before the Surgical Section of the Academy of Medicine of New York, Janu- 
ary 2, 1931. 
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Physical examination revealed no clinically discernible jaundice. Urine was negative for 
bile. Van den Bergh test showed a direct negative reaction ; indirect i to 400,000. 

Operation and findincis — Operator. — Doctor Klingenstein. Gall-bladder distended, 
containing numerous small and large calculi. Palpation through foramen of Winslow 
revealed the common and hepatic ducts to contain myriads of small calculi extending 
from the papilla of Vatcr into the hepatic ducts. Removal of stones and choledochostomy 
with reconstruction of common bile-duct over a tube. Patient discharged well, twenty- 
three days after operation. 

Case III. — No. 294566, G. B., female, aged thirty-seven, admitted to the Surgical 
Service of Doctor Lewisohn, September, 1928, with a history of pain in the right upper 
quadrant, increasing in severity, of one year’s duration, Plas noted no jaundice, chills 
or fever. Physical examination showed Jio icterus. Urine negative for bile. Van den 
Bergh test of blood serum yielded a negative direct reaction and an indirect concentra- 
tion of I to 333.000. 

Operation and Findings. — Operator. — Doctor Lewisohn. Gall-bladder chronically 
inflamed, thickened, containing stones. One stone palpated in the common duct near the 
papilla of Vater. Procedure. — Cholecystectomy followed by choledocliostomy with re- 
moval of stone from the supraduodenal portion of the common duct. Patient made an 
uneventful recovery; discharged twenty days after operation. 

Case IV. — Nos. 263972 and 301897, S. Z., female, aged thirty-four, admitted for 
first time February, 1926, with history of epigastric pain, radiating to both hypochondria 
and back, relieved by morphine. At this lime it was noted that patient was gravid. 
Urine negative for bile. Van den Bergh test, direct — negative; indirect — i to 400,000 
or .25 milligram per 100 cubic centimetre. Second admission to the Surgical Service of 
Dr. C. A. Elsbcrg in April, 1929, for frequent attacks of severe right upper quadrant 
pain accompanied by nausea and vomiting. Has never been jaundiced. Urine negative 
for bile. Van den Bergh test, direct — negative; indirect — i to 500,000. 

Operation and Findings. — Operator. — House Surgeon. Gall-bladder contained nu- 
merous stones, Cholecystcctoni}’ from above downward. After the ablation of the gall- 
bladder, numerous stones were then removed from the common duct through the divided 
cystic duct. Calculi ranged in size from i to 4 milligrams. Patient discharged well 
twenty-four days after operation. 

Case V. — ^No. 299740, J. D., female, aged fifty-six, admitted to the Surgical Service 
of Dr. A. A. Berg in February, 1929, with a fourteen-year history of typical attacks 
of gall-stone colic, at six-month intervals. Never noted chills, fever, jaundice or clay- 
colored stools. Urine negative for bile. Van den Bergh test, direct — negative; in- 
direct — I to 500,000. 

Operation and Findings. — Operator. — Dr. A. A. Berg. Chronically inflamed gall- 
bladder filled with facetted calculi. Stones in common duct of various sizes extending 
up into hepatic ducts. Common duct noted to be dilated. Procedure — choledochostomy 
with removal of stones. Uneventful convalescence. Patient discharged well, twenty-six 
days after operation. 

The cases {vide supra) which answer to this description present them- 
selves with a typical history of gall-stones usually accompanied by colic, 
but which at no time in the clinical course have noticed jaundice, clay- 
colored stools or bile in the urine. Physical examination of these patients 
has revealed no clinical evidences of icterus and the chemical analysis of 
the blood for bile pigments — the Van den Bergh test, and the examination 
of the urine for bile prior to operation have revealed no evidence of in- 
creased bile pigments in either the urine or the blood serum. I have left 
out of consideration a group of cases, not inconsiderable, who, prior to 
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admission, have noted evanescent jaundice, which evidenced itself at the 
end of an attack of biliary colic, and another group of patients who, 
definitely jaundiced while under observation, lose their icterus prior to 
operation. I have included only those cases in whom there was no clinical 
or laboratory data sufficient to warrant the supposition that the potentialities 
for common-duct obstruction existed. It is impossible to determine whether 
at some time during the course of the disease latent jaundice as described by 
Bernheim^ could have been demonstrated. 

In reviewing 82 choledochotomies for calculus performed on the ward 
services of Mount Sinai Hospital during the past five years, we encountered 
five cases answering the above criteria. A little over 6 per cent, of our cases 
of common-duct stones could therefore be classified as asymptomatic or 
latent. Diflferent authors have reported varying percentages of asymp- 
tomatic choledocholithiasis : Mayo-Robson,^ i per cent; Jordan,® from the 
Mayo Clinic, 13.2 per cent; F. Rossi,® a little over 10 per cent. Clute,' 
recently from the Lahey Clinic, reports as high as 39 per cent, of patients 
with common-duct stones without jaundice. Kehr,® as far back as the 
beginning of the present century, stated that “jaundice can be completely 
wanting, despite a large stone in the choledochus.” It seems reasonable, also, 
that a certain percentage of patients with asymptomatic gall-stones have 
a concomitant silent choledocholithiasis, as evidenced by a patient who re- 
cently came to necropsy, succumbing to an intercurrent disease, with four 
large common-duct stones. I have not reviewed the autopsy material to 
ascertain how common this finding is. It is suggestive, although not proven, 
that these stones occupied the duct during life. Manipulation, relaxation 
of the cystic duct after death, may account for their post-mortem position, 
but is not probable. 

An analysis of our cases reveals the following: All occurred in women. 
I do not believe that one should conclude therefrom that the condition is 
limited to the female sex, but rather because of the small series, and the 
preponderance of women having gall-stones, the circumstance is accidental. 
The ages varied between twenty-six and fifty-six, four of the cases occurring 
during the second and third decades. The duration of the symptoms of gall' 
stones prior to operation varied between one and fourteen years ; the mean 
duration was about six years. 

In all cases except one the multiplicity of the calculi as well as the dif- 
ference of sizes speak against the possibility of the stones being forced 
through the C3fstic duct into the common during the manipulations incident 
to cholecystectomy. Quite surprisingly, the common duct was dilated in 
only one case (Case V). In Case II, in which the choledochus as well as 
the hepatic ducts were completely filled with small calculi, the duct was of 
normal size. In no case was the bile frankly purulent. In no case did the 
urine contain bile, and the Van den Bergh test was well within normal limits. 

It would not seem that the duration of gall-bladder symptoms influences 
the possibility of stones being found in the choledochus. They were found 
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in patients with short as well as long histories. In all cases the gall-bladder 
was also the scat of stone formation, containing numerous gall-stones of 
varying sizes. The number of stones in the common duct varied from one 
solitary stone as in Cases I and III to numerous stones occupying almost the 
entire extrabiliary duct system as in Cases 11 and V. The size also was 
not constant: in Cases I and II they wei'e small, in Case V large and facetted, 
hespeaking a long residence in the common duct. In two, Cases I and III, 
the stones were situated at the papilla of Vater; in two, Cases II and V, the 
stones were multiple and occupied the entire duct system extending well up 
into the hepatic duct. In one case, the position of the stone was not men- 
tioned in the history. In all cases except one, incision into the common 
duct was necessary for their removal. In one case, the stones were milked 
upward and were extracted through the stump of the divided C3^stic duct. 

It is interesting to speculate why certain cases of common-duct stones 
should present no symptoms. In no case was there a biliary intestinal fistula 
to account for the absence of jaundice. The possibility of hepatic insuf- 
ficiency with lessened bile formation cannot be proven in these cases, for no 
liver-function tests were undertaken. It would ]5rove interesting to adopt 
functional liver tests as a routine in gall-bladder cases to determine if cases 
with asymptomatic common-duct stones show dye retention. Another ex- 
planation. adduced by the experimental work of Mann,” who showed that 
the dilatation of the extrahepatic biliary tract and gall-bladder delayed the 
advent of jaundice in common-duct obstruction, would seem only to hold 
good in those cases with dilated common ducts. In this series only one case 
could be explained on this basis. It would seem that the best explanation is 
one of incomplete obstruction of the duct, due to either initial dilatation 
or the small size of the calculus. 

The ever-increasing literature, dealing with the jaundiced patient as a 
bad surgical risk and as demonstrated by Colp,^” who reviewed our cases in 
1927, and b}’- Walters, of the Mayo Clinic, makes it imperative for the 
surgeon to be alive to the possibility of overlooking common-duct stones 
before the advent of jaundice or infections, both of which increase the 
morbidity and mortality of the operation. It is of interest to speculate 
whether in these cases jaundice would have supervened. In one case, Case 
11, who has since been re-operated upon for recurrent common-duct calculi, 
jaundice was present at the second operation. It is assumed in this case that 
we are dealing with one of intrahepatic cholelithiasis and her subsequent 
history would tend to substantiate this opinion. It is impossible to estimate 
how many patients pass common-duct calculi. It unquestionably occurs 
as the literature is replete with instances of large stones having been passed 
by rectum in the absence of cholecysto-intestinal fistulae. It must be assumed, 
however, that this is uncommon even in the presence of diminishing jaundice 
and absence of temperature. Our records show several cases operated upon 
after the subsidence of the evidence of complete obstruction, who still re- 
vealed common-duct stones. On the other hand, it has been every surgeon’s 
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experience to explore patients with a history of common-duct calculi only 
to find a dilated common duct without stones. These cases can be explained 
only on the basis of a passed stone or of a cholangitis. 

From the above series of cases and the experience of other surgeons, it 
is evident how difficult it is to be certain before operative interference of 
the presence of common-duct stones. Nor is it always easy to be sure of 
their presence during exploration or during operations upon the gall-bladder, 
but it is certain that if the surgeon keeps their possible presence constantly 
in mind, the possibility of his overlooking them will be lessened. Palpation 
alone, except in the large-size stones, is not always reliable. This is par- 
ticularly true of the small stone situated at the amijulla of Vater. The head 
of the pancreas, through which the common duct must be palpated in this 
location, particularly if thickened, presents an obstacle to a really accurate 
palpation. Exploration of the common duct by means of a probe intro- 
duced through the cystic duct is not only very difficult at times but also 
easily misleading. It has been ever)'^one’s experience to have failed to enter 
the common duct through a narrow or strictured cystic duct. 

The Heisterian valves also present a barrier to the probe which, at times, 
it is difficult to overcome. Having been fortunate enough to enter the 
common duct with a probe, it is furthermore difficult to be sure that the 
probe has really entered the duodenum. At times, the probe pushes the 
papilla of Vater ahead of it so that one is falsely impressed that the probe 
has entered the intestine. Unless one actually sees the blunt end of the 
probe entirely free, presenting itself into the anterior duodenal wall, one 
cannot be certain of its having traversed the papilla. 

How far is one justified in advocating choledochotomy on the basis of 
asymptomatic stones? Clute,'^ in a recent article reviewing cases from the 
Lahey Clinic, revealed that more than one-third of the cases operated upon 
for gall-bladder diseases were subjected to common-duct exploration, in- 
creasing thereby the number of common-duct stones encountered from almost 
8 per cent, to almost i8 per cent. The author does not regret the explora- 
tion in those cases in which stones were not found, but rather is proud of 
the increased number of stones unearthed in the common duct incident to 
wider indications for exploration. 

It is well recognized that only in exceptional circumstances do stones 
form in the bile-ducts. Authentic cases of intrahepatic cholelithiasis, as 
those reported by Beer,^- Lewisohn,^^ and Judd,^'* are exceptions. Any case 
of recurrent common-duct stones is one possibly overlooked at the original 
operation. In all cases, in spite of vigorous attempts to free the ducts of 
calculi, it may be difficult to entirely clear the bile passages of the finer 
particles of detritus, which, in combination with the residual infection, may 
form the basis of new stone formation. These cases, however, form only 
a small group. Most cases that require re-exploration are on the basis of 
overlooked stones in the common duct. 

Exploration of the common duct should not materially increase the mor- 
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tality of gall-bladder surgery. Clute’s" recent statistics confirm this. In 
the presence of dilatation of the duct, a history of jaundice after attacks of 
gall-bladder colic, the common duct deserves exploration. The possibility 
of overlooking calculi in cases which do not present so evident indications 
as the series just reviewed and which have been confirmed by others, should 
impress the operator with the potentialities of common-duct stones in all 
cases of cholelithiasis. Only in this way will sufficient common-duct stones 
be explored to safeguard the patient against the complications of this condi- 
tion with its attendant high surgical .risks. 

SUMMARY AND CONCLUSIONS 

1. A series of asymptomatic common-duct stones without jaundice is 
presented and discussed. 

2. Every case of cholelithiasis is potentially one of choledocholithiasis. 

3. A recognition of common-duct stones in those patients without symp- 
toms will safeguard a certain number against the complications of biliary- 
duct obstruction with its attendant high surgical mortality. 

The author wishes to thank Drs. A. A. Berg and Charles A. Elsberg for 
permission to report cases occurring upon their services. 
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THE VALUE OP EARLY OPERATION FOR 
ACUTE CHOLECYSTITIS* 

By Henry F. Graham M.D. 

OF Bhooklyn, N. Y. 

Many leading surgeons of this country advise a policy of -watchful wait- 
ing in acute cholecystitis. Others, equally well known, urge prompt opera- 
tion without any unnecessary delay. If one group is right, it is evident that, 
in most instances, the other group must be wrong. 

A careful analysis of a sufficiently large group of cases ought to furnish 
some definite evidence pointing in one direction or the other. 

The following statistics are presented with the hope that they may be 
of value in forming a decision when it becomes necessary to advise a patient 
suffering from acute cholecystitis either to have an early operation or to 
postpone it to a future date. 

These cases were found in the bound volumes in the record room of the 
Methodist Episcopal Hospital. They were signed out by the Attending 
Surgeon as acute cholecystitis. The diagnosis, in a few instances, is open 
to question, but it seemed best to avoid any editing by the reviewer. 

Acute Cholecystitis 

A report of 198 consecutive cases operated upon at the Methodist Hospital, Brooklyn, 
between December 12, 1919, and August 5, 1928. There were fifty-six cases during this 
same period that were not operated upon. 

There were twenty cases operated upon within forty-eight hours of the onset of acute 
symptoms (Group A). There were 178 cases with operation more than forty-eight hours 
after the onset of acute symptoms (Group B). 


Slatislics Group A Group B 


Deaths 

I (5%) 

II (6.2%) 


Females 

15 (75%) 

1 41 (79%) 


Previously pregnant 

10 (50%) 

101 (56%) 


Males 

5 (25%) 

37 (21%) 


Average age 

43.5 years 

43.5 years 


Average time in hospital. . . . 

19.5 days (Death exclud. 2 days) 

26.4 days 


Longest time in hospital .... 

28 days 

79 days 


Shortest time in hospital. . . . 

14 days (Exclud. death 2 days) 

13 days (Home 

sick 5 day.s) 

Average number of dressings 4H 

loK (10.44%) 


Burst wounds 

0 

5 


Post-operative complications 

I (5%) 

36 (18%) 



Operations 

Group A 

Group B 

Cholecystectomy, drainage specified 

13 

lOl 

Cholecystectomy 


5 

43 

Cholecystostomy 


.... 2 

32 


-’■ Read before the Medical Society of the County of Kings, New York, February 

17, 1931. 
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OrKRATIONS (CouthlKcd) 

Group A Group B 

Choledochostomy 7 

Excision of biliary fistula i 

Drainage of liver abscess i 

Resuturing of ^vound 7 

Iridectomy i 

Transfusions 2 

Release of intestinal adhesions i 

Jejunostomy i 

Appendectomy 25 

Oophorectomy 2 

Pathoi.coy Foi’no IN' Gali.-Blaudiir 

Group A Group B 

Distended, with stones ii 38 

Acutely inflamed, with stones 4 51 

Acutely inflamed, no stones mentioned 3 27 

Clironically inflamed, with stones 0 19 

Chronically inflamed, no stones mentioned 0 14 

Gangrenous gall-bladder 2 10 

Stones in common duct 0 5 

Abscess of gall-bladder o 15 

Ruptured gall-bladder 0 7 

Other acute pathology — 

Acute pancreatitis l 2 

Liver abscess i 

Abscess outside gall-bladder 3 

Adhesions outside gall-bladder, many i 

Local peritonitis 2 

Fistula — gall-bladder, duodenum i 

Fistula — gall-bladder, stomach i 

Post-operative Com pi ications 

Group A Group B 

Suppurative parotitis i o 

Biliary fistula i 

Duodenal fistula i 

Lobar pneumonia 9 

Bronchopneumonia i 

Pneumothorax i 

Lung abscess i 

Wound rupture 5 

Wound infected — no rupture 4 

Phlebitis 3 

Gluteal abscess i 

Decubitus ulcer i 

Acute glaucoma i 

Herpes zoster i 

Septicaemia i 

Typhoid fever i 

Myocardial failure 5 

Intestinal obstruction i 

Secondary hemorrhage i 

73 
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Relation of Poor Wound Healing to Length of Illness 



Al home 

In hospital 


Ko. 

before 

before 

Condition of wound 


operation 

operation 


68 

2 days 

2 days 

Infection and separation 

75 

10 hours 

17 days 

Spontaneous rupture 

76 

5 days 

1 1 daii’s 

Non-union 

124 

3 days 

14 days 

Spontaneous rupture 

153 

4 days 

I hours 

Spontaneous rupture 

188 

2 days 

1 2 hours 

Spontaneous rupture 

54 

3 days 

19 days 

Infection 

115 

3 days 

1 2 hours 

Infection 

179 

4 days 

1 7 hours 

Infection 


Delay before operation seems to be a contributing factor in post-operative spontaneous 
wound rupture but lias little relation to wound infection. 


Follow-Up 

In Group A only three were noted. All satisfactory. 

In Group B fifty-one were noted. Of these four had a hernia in the wound. Two had 
weak wounds. No follow-up was noted on one infected wound or on three of the ruptured 
wound cases. In this study no special effort was made to get a complete follow-up. The 
regular hospital records were used. 

In Group B the oldest patient was seventy-six years. Died. Was sick fifty-four 
hours outside the hospital and thirty-four days in the hospital before operation. An effort 
was made to avoid operation. The youngest patient was thirteen years. Recovered. Had a 
large distended gall-bladder. The longest time in the hospital was seventy-nine days. Was 
sick four days before entrance. Waited seventeen days in the hospital before operation. 
Had pneumonia. One patient had had typhoid and ten pregnancies. Was entitled to gall- 
stones. One patient had been pregnant eighteen times. 

SUMMARY 

This series of cases points definitely to the following conclusions : 

First Series — Early Operation: 

1. There were no deaths from early operation when acute cholecystitis 
was the only disease present at the time of operation. 

2. The necessary operations were simple ones. 

3. The post-operative complications were few. 

4. The days spent in the hospital were few. 

5. The dressings were few. 

6. There were no ruptured wounds. 

7. The cost to the patient was low. 

Second Series — Delayed Operation: 

1. The mortality was increased. Many of the deaths could be attributed 
directly to the delay. 

2. Longer and more difficult operations were necessary. 

3. The number of post-operative complications was largely increased. 

4. The days spent in the hospital were much increased. 

5- The dressings were much more numerous. 

6. Ruptured wounds and post-operative ventral hernia occurred. 
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SURGICAL ASPECTS OF GALL-BLADDER DISEASE* 

' By Habold E. Santee, M.D. 

OF New York, N. Y. 

FHOM THE SECOND DIVISION OF BELLEVUE HOSPITAL 

In 1882, Langenbuch removed the first gall-bladder in an attempt to cure 
chronic cholelithiasis. The rationale of the operation was little understood 
for years afterward but with empiricism in treatment leading the way, 
thousands of gall-bladders have since been drained or removed to the com- 
fort and satisfaction of patient and surgeon alike. Passing through a long 
period when the diagnosis of biliary lithiasis was made only in the presence 
of jaundice, evolution and advance in concepts of the diagnosis and treatment 
of biliary diseases have been due largely to the empiric type of treatment 
originally undertaken and to the carefully weighed conclusions drawn there- 
from. These conclusions have been based on a mass of clinical data and 
operating-room interpretations in which bacteriologist and pathologist have 
given great aid until certain relatively clean-cut pictures of biliary lithiasis 
of bladder, ducts and radicals have been delineated. Inflammatory lesions 
of gall-bladder and ducts without lithiasis also became a matter of general 
recognition and gradually, associated lesions of liver, pancreas, appendix, 
stomach and duodenum or even more distant possible sources of infection 
have become attached to the picture until at present any conception of biliary 
disease must be broad in scope and adaptable in comprehension and take into 
consideration hepatitis, cholangitis, pancreatitis and cholecystitis as possible 
elements in the same picture in which lithiasis may or may not be found. 
True causation and the various factors concerned in these conditions of 
lithiasis and inflammation are still too little understood but the advances 
made in the treatment of the conditions in spite of this lack of knowledge 
must remain as one of surgery’s great contributions and merits high tribute 
to the pioneers and their able followers in this branch of surgery. Elucida- 
tion of causes and relations of the various conditions remains a problem for 
clinician and experimental worker alike and will point the way to preventive 
treatment, better choice in surgical procedvire and better after-care for the 
patient. 

Embryologically liver, ducts, duodenum, pancreas and gall-bladder arise 
from the same nest of cells. The gall-bladder develops as a small solid bud 
on the side of the common duct, becomes hollow and enlarges and then 
becomes a diverticulum of the excretory duct of the liver. Its congenital 
absence in man is rarely noted. It is present in carnivora where food is 
taken at long intervals ; it is absent in many herbivorous mammals such as 
the horse, the ass, the deer, the rhinoceros and the elephant. Yet biliary duct 
* Read before the New York Surgical Societj', January 14, 1931. 
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stones with cholangitis have been reported in autopsies on the horse and 
stones themselves in the elephant. Anatomically the human gall-bladder is 
a matter of record, grossly and histologically. In appearance it is thin- 
walled, translucent, bluish-white, compressible as to contents and in its 
normal state always contains bile. It is fairl)'' vascular and its wall bleeds 
when cut. Variations from the above determine pathological changes, the 
extent of which may be veiy gross and easily recognizable, or minute, early 
and microscopic. That such latter changes may not be grossly recognized 
is obvious. Similarly that complete resolution may occur in such an organ 
by removal of the cause seems reasonable. In addition to the above, however, 
certain important anatomical features are present. A rich lymphatic network 
occurs in the wall of the gall-bladder which communicates freely with the 
periportal lymphatics about the common and hepatic ducts. Lymph nodes 
are found about the cystic, hepatic and common duct and their enlargement 
may be the criterion by which mild grades of cholecystitis are judged. These 
facts are mentioned as important at this time because they help to bear out 
the present-da}^ theories as to the pathogenesis of cholecystitis without stones. 
For a long time it has been recognized that the pathway of infection of the 
gall-bladder must be either biliary, descending from the liver or ascending 
from the duodenum, hasmatogenous or lymphogenous. Each has its advo- 
cates with beliefs based on experimental data. While cholecystitis can be 
produced by bacteria in the bile, it would seem that the added element of 
foreign body (stone) or circulatory disturbance or stasis must always be 
present. On the other hand, a large amount of careful experimentation has 
been done in which bacterial injections into the portal vein have produced 
cholecystitis comparable to that in man. Moreover the lesion produced has 
been accompanied by the hepatitis and choledochitis which frequently accom- 
pany the lesion in man. Reasoning from these experiments, Graham holds 
that the portal infection produces a hepatitis which usually begins and is 
most marked in the interlobular or periportal tissues. A pericholangitis then 
occurs and because of the intimate anastomosis between the lymphatics of 
the intra- and extrahepatic biliary systems, a direct extension into the 
wall of the gall-bladder takes place, as well as into the common duct. He 
feels further that these ideas explain more reasonably than any others the 
associations of biliary tract infection with other lesions of the portal sys- 
tem such as appendicitis, duodenal ulcers, typhoid fever, etc. Certainly 
such an idea would also help to explain the preponderance of positive bacterial 
cultures from the macerated bladder wall as compared with the contained 
bile or stones and also those rarer cultures where the organisms grown from 
vesical wall and contents are entirely different. Whether this same lymphatic 
system can be followed down to the pancreas and will account for that “pan- 
creatic lymphangitis” which Deaver and Sweet have described is still in 
question. It might be the happy explanation of the cause of continued pain 
or of the mild little colicky attacks seen in some of the cases of cholecys- 
tectomy for non-calculous cholecystitis as suggested by Judd where reopera- 
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tion has found no stones and drainage of the common duct has been a 
relieving measure. Archibald and other workers on pancreatitis rhight take 
exception to any such explanation. 

The physiological function of the gall-bladder is still a point of contro- 
versy. That it fills during fasting and empties during digestion seems gen- 
erally conceded. That it concentrates bile is also conceded. That it acts as a 
regulatory mechanism on pressure within the biliary duct system or that 
it empties by virtue of a contrary innervation between it and the sphincter 
of Oddi is not conceded. Even the presence of the latter as an entity is 
questioned. Cholesterol metabolism is associated with the gall-bladder but 
the role of the latter in it is undetermined. For this reason the exact status 
of the “strawberry gall-bladder” is in doubt. Experimentally it has been 
proved that the presence of the gall-bladder delays for twenty-four to forty- 
eight hours the appearance of jaundice when the common duct is completely 
blocked by ligation. Time precludes the mention of many other interesting 
observations on gall-bladder and ducts made recently, particularly since the 
introduction of the phenolhalogen dyes has enabled closer study. Liver func- 
tion is closely associated with the entire problem. Solution of this problem 
will probably come from further work along these lines by both physiologist 
and experimental surgeon. 

Thus far little mention has been made in this paper of gall-stones as such. 
Their occurrence has been recognized for hundreds of years, chiefly in the 
gall-bladder and the main ducts. Too little attention has been paid to the 
possibilities of their genesis in the smaller ducts and radicals of the liver 
itself. A recognition of this latter fact and a knowledge of the factors con- 
cerned in the rapid formation of gall-stones may point the way to better 
treatment of that small percentage of cases where cholecystectomy and even 
common-duct drainage do not completely answer the problem. Digby 
has recently commented upon the frequency of intrahepatic stone formation 
among the Hong Kong Chinese as contrasted with its rarity among 
Europeans. In the past year at Bellevue we have had two such cases. One 
young lady of twenty-four had a simple cholecystectomy and healed well. 
On the day on which she was to be discharged, a slight icteric tint was noted 
and she was kept in the hospital. Increasing jaundice with apathy and lack 
of appetite led to a second exploration at which time no obstruction of the 
common duct by previous injury or stone was found but within it were two 
small stones and from the right hepatic duct were also removed several 
small cholesterin stones. None was reached in the I'eft hepatic duct where 
we also assumed their presence. The liver was small and dark. The pan- 
creas was so soft to palpation that it could not be recognized as pancreatic 
tissue. Death resulted in this case but the genesis of the hepatic and prob- 
ably intrahepatic duct calculi and their relationship to the previous cholecys- 
tectomy give much food for thought. Similarly a white man of thirty-seven 
years of age, was admitted with the history of having had a cholecystostomy 
performed nine years ago. We were unable to learn whether or not his 
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gall-bladder contained calculi at that time. He was free from symptoms 
until last summer when, after two months of sharp symptoms, his gall- 
bladder was removed. It was a difibcult cholecystectomy for chronic inflam- 
mation without calculi. He was fairly well for two months, following which 
he was readmitted to the hospital with jaundice and recurrence of symptoms. 
His common duct was explored and many stones removed. With drainage 
he continued to discharge stones intermittently throughout the fall, some 
small, some fairly large, many in general appearance corresponding to the 
configuration of small segments of branching bile ducts. In this case too, 
death resulted, but cholecystectomy apparently induced changes in the 
physical or chemical conditions of his biliary S3^stem which made him a 
small factory for gall-stones. He passed more stones than any combination 
of common and hepatic ducts could possibly account for. These cases are 
mentioned as illustrative of unsolved problems which confront us. They are 
hardly to be accounted for on the basis of overlooked calculi, although every 
surgeon acknowledges this possibilit}^ in any given case. 

For the purpose of this paper there have been briefly reviewed 333 cases 
of biliary tract disease which have been operated upon on the Second 
Surgical Division of Bellevue during the past few years. Certain facts and 
conclusions will be presented. The incidence of the disease as to sex shows 
about two and one-half females to one male; as to age 58 patients between 
twenty-nine and thirty, 106 between thirty and forty, 81 between forty and 
fifty, 88 between fifty and sixty. The anthropologic type of the patient 
remains the same as ever although it seems that recently more patients not 
quite so fat and of younger years were now seeking treatment. The duration 
of the disease itself has varied in the history of the patient from one day to 
fifteen )^ears. 

Diagnosis of the pathological condition present has placed its main depend- 
ence on the well-elicited history plus the physical examination. The value of 
the various laboratory and rontgenological aids is in no way minimized by this 
statement but the main reliance in diagnosis will remain the good clinical 
history and examination. The icteric index is more exact than the eye 
in its measure of increase or decrease in jaundice. The Vandenberg reac- 
tion may separate obstructive and heemolytic or toxic types of jaundice but 
will not localize the obstruction. The phenolhalogen dyes in the cholecysto- 
gram will corroboi'ate diagnoses and differentiate in many cases of doubt. 
We have found them in this way very useful but in no sense a substitute for 
clinical diagnosis. 

Cholecystography represents a means of diagnosis and of refinement in 
diagnosis which is of the utmost value but its use in a large hospital must 
be carefully checked as to the preparation of the patient, the retention of the 
dye when taken by mouth and the careful timing between visualization of 
the gall-bladder and its emptying under the stimulus of fat ingestion. Inter- 
pretation will be largely in the hands of the skilled rontgenologist. Its great- 
est value in our experience has been first, failure to visualize the gall-bladder 
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at all under a carefully supervised technic, and second, the positive visuali- 
zation of stones, and abnormalities with sIoav emptying time. Our experience 
with liver function tests, except as associated with cholecystography, has 
been nil but we foresee difficulties in the practical application of any functional 
test to an organ with so tremendous a margin of safety as the liver. 

In our series, five cases of perforated gall-bladder have been met, three 
with spreading peritonitis, two with local peritoneal abscess. These were 
all apparently due to stone although no stones could be found in one. Her 
condition did not warrant a search. Three died. Acute suppurative or 
necrotic and gangrenous gall-bladders have been met thirty-eight times, a 
much higher incidence than in most series of cases. Diagnosis and classi- 
fications here have been based upon gross pathological and microscopic patho- 
logical evidence. Non-calculous cholecystitis has been met fifty-four times. 
The balance of the cases have been calculous cases with varying degrees of 
cholecystitis, or those more unfortunate ones with common duct stones. 

Upon these cases of acute and chronic nature, 299 cholecystectomies have 
been performed. This has been combined with other surgical procedures 
such as appendectomy gastroenterostomy, repair of hernia, and so forth 
in a relatively small percentage of cases. The mortality for this group as 
a whole has been twenty-one or 6.3 per cent. Eliminating the acute and 
perforating lesions from the group would reduce this figure to about 4 
per cent. The larger figure, however, gives, we believe, a better picture of 
the results on a general service in a metropolitan hospital in which the work 
is done by a fairly lai'ge group of men. It compares favorably with the 
statistics (7.2 per cent.) of Hitzrot and Cornell in their review of 400 chole- 
cystectomies at New York Hospital in 1926. Deaths due to myocarditis 
and acute cardiac failure, six; shock, three; pneumonia, five; peritonitis, 
three; overlooked stone in ampulla of Vater, one; choljemia, two; and cause 
not given, one. Cholecystostomy has been done twenty times with a mor- 
tality of six. It is obvious from these statistics that cholecystostomy has been 
reserved for the very sick individual or those in whom the local conditions 
made it seem clearly advisable. Without going into the relative merits of 
these two operations, it would seem that each has its distinct place in gall- 
bladder surgery and the wise surgeon will frequently choose a drainage 
operation or a cholecystectomy through the ampulla in order to conserve the 
strength and best interests of his patient. Nothing but sound judgment 
based on large experience can meet the individual indications for such a 
choice between two procedures. 

Operation for common-duct calculus has in this series been an operation 
with high mortality (over 20 per cent, in twenty-six cases). Done in the 
type of patient who presents indications, with or without cholangitis, with 
or without cholecystectomy, its outcome is difficult to prophesy. Of late 
there has been a growing feeling on our service that in such instances the 
very least possible amount of operative interference should be added to the 
necessary common-duct exploration. By this is meant the simplest type 
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of cholecystoslomy and that cholecystectomy should be reserved for a 
later date. While this small number of cases is valueless for conclusions^ 
nevertheless they emphasize the importance of the early removal of calculi 
from the biliary tract before common-duct obstruction occurs. They also 
serve to emphasize the importance of a clearer understanding of the nature 
of that terminal condition now called choljemia. The German surgeon Kehr 
in a review of a large number of cholecystectomies once made the astound- 
ing statement that he found stones in the common duct in 20 per cent, of his 
cases in which there was not the slightest sign of their presence, neither 
jaundice nor intermittent fever. While palpation of the common duct has 
been the routine in all of our cholecystectomies, no such incidence of com- 
mon duct calculi has been found. 

In surgical technic, practically all of the gall-bladders in the above series 
have been removed from the fundus downward, leaving the peritoneal flap 
wherever possible. We feel that this method, in ease and safety of pro- 
cedure, has more than justified itself, although we recognize the theoretical 
advantages of removal from duct outward. All cases have been drained by 
either a cigarette drain to Morrison’s pouch or more frequently combining 
this with one to the stump of the cystic duct. Drainage of this type presents 
no disadvantages, we believe, and is an added factor of safety in case of bile 
leakage which we find to be the rule, or in case of infection which is a 
potential factor in every case of gall-bladder removal. It makes for the 
safety of the patient and the peace of mind of the operator. 

In the follow-up, sixteen post-operative ventral hernias are noted — an 
incidence of less than 5 per cent. Probably others have been seen by other 
surgeons which might make this figure higher. It would seem that about 
three months must elapse after operation that we might call a period of 
readjustment when the patient requires some dietetic supervision and bowel 
regulation. Following this is the period in which final results may be 
evaluated. We expect an excellent result, i.e., freedom from symptoms in 
approximately 80 per cent, of our cases of cholelitbiasis. In non-calculous 
cases these results are not so good Many of them continue to complain of 
.symptoms of qualitative indigestion, gas and feelings of distention that 
were present before operation. What determines the apparently better 
result in the calculous cases is still a mystery. Comfort and a sense of 
well-being are relative terms. Perhaps the calculous cases show the effects 
of the removal of both a mechanical and inflammatory irritant, whereas 
the non-calculous cases have shown purely an inflammatory irritant. Cer- 
tainly the associated lesions are as frequent or more frequent in the stone 
cases than in the non-stone cases. 
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RECONSTRUCTION OF THE COMMON BILE DUCT BY 
END-TO-END ANASTOMOSIS 

BY Edmund Hokgan, M.D. 

OF Washington D. C. 

The disadvantages encountered in the use of the ordinary rubber catheter, 
the rubber T-tube, and the ‘.‘buried” drainage tube in drainage and recon- 
structive operations upon the common and hepatic bile ducts, led me to de- 
vise an L-shaped rubber catheter. This L-shaped rubber drainage tube was 
used in the three following cases. The results were entirely successful and 
are of sufficient interest, I believe, to justify their being reported. 

Case I. — A woman, aged forty years, was seen in consultation with Dr. Milton H. 
Prosper! April 14, 1925, at the Providence Hospital, Washington, D. C. She was badly 
jaundiced, nauseated and vomiting. Temperature 100°. She stated that for six years 
she had had dyspepsia and that since November, 1924, she had had attacks of pain in 
her upper abdomen after each meal, lasting from one-half hour to two hours. Accom- 
panying the pain there had been gas and bloating of the abdomen. The pain sometimes 
extended from the epigastrium to the back and upward under the right shoulder-blade. 
She had had nausea and vomiting at intervals for several years. A few weeks before 
she presented herself for examination the attacks of pain had become frequent and the 
jaundice had gradually deepened. Slight attacks of chills, fever, nausea, and vomiting 
accompanied the jaundice. The stools had become clay-colored. 

At operation May 15, 1925, we found a very firm, cedematous liver, an inflamed 
gall-bladder, an enlarged and thickened common bile duct, and an inflamed pancreas. 
The gall-bladder, which contained one stone, was removed. As the cystic duct was 
opened there escaped from it a large amount of “white bile.” The common bile duct 
was incised and explored with a probe. A large stone was felt at the ampulla of Vater. 
After considerable difficulty it was dislodged by means of a stone forceps. ' As the stone 
was being delivered through the choledochotomy the friable duct was split transversely 
and almost divided. In order to repair the damage to the common bile duct it was 
necessary to make an end-to-end anastomosis. An L-shaped catheter was passed 
downward through the stump of the cystic duct into the common bile duct. Over 
the portion of the catheter which lay in the common bile duct a reconstruction was 
effected by an end-to-end anastomosis made with interrupted chromic catgut sutures. 
The bell end of the catheter was brought out through the abdominal incision. About 
twenty-four hours after the operation bile started to flow through the catheter and 
there was considerable external drainage. On Maj-^ 18 the external flow of bile ceased 
and on May 19 bile appeared in the stool. On May 25 the tube was clamped. After 
four days bile was appearing in the stool and there was no sign of obstruction. On 
May 29 the L-shaped drainage tube was removed. Since the operation this -patient has 
been kept under observation and there has been no evidence of biliary obstruction. 

Case II. — A man, aged sixty-one years, entered Garfield Hospital, Washington, 
D. C., August 17, 1925. He was slightly jaundiced and had pain and soreness in the 
upper abdomen. Temperature 102°, leucocytes 15,800. There had been no previous 
history of jaundice or of clay-colored stools, but he had been subject to indigestion off 
and on for twenty years. On August 2 he had had a sudden, severe pain in the 
upper abdomen. It did not radiate. He induced vomiting which gave him relief. He 
had had no further trouble until August 12 when he had another attack of pain across 
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the upper abdomen. The pain continued at intervals but there were no chills. An 
examination of the abdomen revealed an enlarged liver with a globular mass extending 
downward, which was thought to be the gall-bladder. 

At operation August 20 , 1925, a small oblique incision was made in the upper 

right quadrant of the abdomen about 2 inches below the costal border. The gall-bladder 

was found to be greatly distended and acutely inflamed. Its thickened, purulent con- 
tents were emptied through a trocar. The trocar opening was dilated and several 
small stones were removed from the gall-bladder. A stone which was found to be 
impacted in the cystic duct was removed. The gall-bladder was drained. Following 
the operation the patient made a very satisfactory recovery with the exception that he 
had an external biliarj’- fistula. 

November 10, 1925, a second operation was performed to close the biliary fistula. 
The gall-bladder was found to be considerably inflamed and the adjacent structures were 
firmly adherent to it. The common bile duct was patulous but there was much inflam- 
matory induration which partially obstructed it. The gall-bladder was removed, the 
common bile duct was opened, and a rubber T-tube was inserted for drainage. Follow- 
ing the operation bile appeared in the stool, and it also drained externally through the 

stem of the T-tube. November 28 the rubber T-tube was removed. Following its 
removal there was some external drainage but the stools contained bile. The patient 
was well enough to leave the hospital on December 2, 1925. For about a month he 
was in good condition. He then began having discomfort in his upper abdomen and a 
loss of appetite. About this time he noted that he was getting jaundiced and that the 
stools were getting lighter in color. When he was examined February 13, 1926, he 
was deeply jaundiced. He had lost weight and was very weak. 

At operation February 20, 1926, a stricture of the common bile duct was found at 
the site at which the duct had been opened and the T-tube placed at the second operation. 
The stricture completely obstructed the duct. A resection of the duct was made to 
excise the stricture. The continuity of the duct was then reestablished by an end-to-end 
anastomosis over an L-shaped rubber drainage tube. To accomplish this a slit was cut 
in the inferior portion of the common bile duct, the tip of the L-shaped rubber catheter 
was passed into the lumen of the duct, and the divided ends of the bile duct were 
drawn together over the catheter with interrupted chromic catgut sutures. Following 
this operation the patient had profuse external drainage of bile through the tube for sev- 
eral days. Then bile appeared in the stool and the external drainage gradually diminished. 
The L-shaped rubber tube was allowed to remain in place for six weeks when it was re- 
moved without difficulty. Following the removal of the catheter, there was profuse drain- 
age of bile for several days. The patient was well enough to be dismissed from the 
hospital on April 10, 1926. He has been under observation and has been seen many times 
since his last operation. There has been no jaundice and no return of symptoms that 
would indicate a recurrence of the stricture of the common bile duct. 

Case HI. — A man, aged forty-two years, was seen in consultation with Doctors 
Clark, Perry, and King August 13, 1927, at the Emergency Hospital, Washington, D. C. 
The patient was jaundiced and undernourished. He stated that about three years 
previously he had had considerable gaseous indigestion with pressure and soreness in 
the epigastrium. Attacks of pain occurred frequently and on several occasions they 
were severe enough to require a hypodermic injection of morphine. He became badly 
jaundiced and was told that he had a blocking of the bile duct. He also stated that his 
gall-bladder had been removed in October, 1925. Following the cholecystectomy he 
was fairly well for about a year, and then had a return of indigestion similar to' that 
which he had experienced before the operation. In May, 1927, he had an attack of 
severe cramping pain in the epigastrium which was followed by a slight chill and the 
following day by jaundice. The jaundice lasted three or four weeks. The soreness 
in the epigastrium was more or less continuous. The jaundice gradually returned until 
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at the time of our examination it was quite deep. Chills and fever accompanied the 
jaundice. 

At operation August 15, 1927, it was found that the gall-bladder had been removed. 
The stump of the cystic duct was identified. One-half an inch above the stump of the 
cystic duct there was a stricture of the hepatic duct. Both the common and hepatic 
ducts were enlarged and their walls thickened. Stones could be palpated above and 
below the stricture. The common bile duct was incised and an attempt was made to 
pass a probe upward. As the smallest probe could not be passed through the stricture, 
the stricture was incised longitudinally. This gave access to both portions of the bile 
duct. The stones were removed from the inferior portion. With a probe the ampulla 
of Vater was dilated. Then a uterine dressing forceps was passed through the ampulla 
and opened to further dilate it. The stones in the hepatic duct and in the liver ducts 
were removed with stone forceps. The stricture was excised by • resection. A small 
slit was made in the hepatic duct just below its bifurcation. Into this opening an 
L-shaped catheter was introduced with its tip pointing downward toward the pancreas. 
Over the L-shaped catheter an end-to-end anastomosis was made with interrupted 
sutures. The bell end of the catheter was brought out through the upper end of the 
abdominal incision. Following the operation there was a small amount of external drain- 
age of bile through the catheter. In a few days bile appeared in the stools. The 
jaundice gradually faded. The L-shaped catheter was removed in about two weeks. The 
wound healed and the patient was discharged on the twenty-fifth day. The patient 
has been under observation for the three years since the operation. He was last seen 
on September 6, 1930. There has been no return of jaundice or of symptoms indicative 
of biliary obstruction. 

The L-shaped rubber drainage tube maintains the lumen of a bile duct 
at the site of anastomosis; it provides and insures a means of adequate 
internal and external drainage of bile; and it prevents a contraction of 
the circular scar after the healing of the anastomosis. It can be inserted into 
either the superior or inferior portion of a bile duct through a small slit in 
the duct wall ; it can be held securely in position ; and yet it can be removed 
at the time desired without injuring the bile duct or tearing the anastomosis. 
The short section of the L-shaped tube which lies within the bile duct extends 
from its point of entrance in one portion of the duct, upward or downward 
as the case may be, across the anastomosis into the other portion of the duct, 
thereby maintaining the lumen of the duct at the annulus of the anastomosis. 
It is desirable that the lumen of the duct be maintained by a rubber drainage 
tube in order to prevent an obstruction which might otherwise result from 
oedema of the inverted edges of the mucous membrane at the suture line. In 
the short section of the L-shaped tube which lies within the duct, there 
are six openings, one in the tip, one in the bend of the elbow, and four 
placed laterally. These openings secure through-and-through drainage from 
one portion of the duct to the other, thereby providing a means of adequate 
internal drainage of bile. The openings also secure a means of adequate 
external drainage through the long section of the tube which passes through 
the slit in the duct and out through the abdominal wall. External drainage 
is desirable in case the inferior portion of the common bile duct becomes 
obstructed and does not convey the bile into the alimentary canal. The 
portion of the L-shaped rubber drainage tube lying within the lumen of 
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of the skin. The tube can be withdrawn easily at any desired time without 
the slightest injury to the anastomosis. The small slit in the wall of the 
duct through which the tube passed heals perfectly. 

The technic employed in utilizing the L-shaped rubber drainage tube in 
an end-to-end anastomosis varies slightly depending on whether the operation 
is a primary one in which a division or injury of the bile duct has been recog- 
nized, or in which a benign or a congenital stricture has been resected; or 
whether it is a secondary operation in which reconstruction is necessary as 
a result of a previously unrecognized division or injury of the duct, or of 
a post-operative stricture. In one of the latter conditions it is necessary to 
search for the duct ends or for the place where the duct has been obliterated. 
If the bile duct is found to be obstructed b}'^ a stricture, the stricture can 
be removed by resection, although if too large a segment of the duct has to 
be excised an end-to-end anastomosis should not be attempted. If the 
duct is found to be divided and the gap is not too great, the ends will have 
to be mobilized and prepared for anastomosis. 

With two free ends that can be approximated, either at a primary or 
secondary operation, a longitudinal incision should be made in either the 
superior or inferior portion of the bile duct through which to insert the 
L-shaped rubber drainage tube. Two sutures are passed posteriorly through 
the walls of the duct ends and two are passed laterally. The ends of these 
sutures are not tied but are held in artery forceps. The fenestrated portion 
of the L-shaped tube is then inserted through the slit in the duct wall into 
the lumen of one portion of the duct, across the intervening space, into the 
lumen of the other portion. The anastomosis of the duct is finished off by 
approximating the cut ends. This is accomplished by tying the posterior and 
lateral sutures, apd by placing and tying two additional lateral sutures and 
two anterior ones (Fig. i). 

Conchtsions . — The L-shaped rubber drainage tube gave satisfactory re- 
sults in the three cases reported because : 

1. It supplied a means of adequate internal and external drainage of bile. 

2. It lent itself to secure and firm anchorage in the bile duct and in the 
abdominal wound. 

3. It was easily removed at the time desired without damaging the 
anastomosis. 
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By William F. Cunningham, M.D. 

OF New York, N. Y. 

FROM THE nEPARTMEN'T OF SUROERV, COLLEGE OF PHFSICIANS AND SURGEONS OF COLOJIDIA UNIVERSITY 

In January, 1930, when operating on a patient for an hour-glass con- 
traction of the stomach, the procedure of partial gastric exclusion described 
herein and previously reported by Devine in 1925 and again in 1928 was 
resorted to. The object of this paper is to portray the findings in the above- 
mentioned patient and to report the results of a series of experiments on 
dogs in which from one-half to four-fifths of the stomach was excluded 
followed by a Polya anastomosis. 

Case. — The patient was a female fift3'’-two j'ears of age whose chief complaint was 
stomach trouble of twentj" years’ duration, consisting of periodic attacks over several 
months and characterized bj' pain usuall}' coming on two hours after meals, belching of gas, 
sour eructations and vomiting, the vomitus being free from blood. For several weeks prior 
to operation her pain at night was severe and more or less continuous. There was 
loss of thirty-two pounds in weight. The patient was undernourished. The abdomen 
was flat and soft. Neither viscera nor masses were palpable. There was tenderness, 
extreme!}' slight and only on deep palpation, high in the epigastrium. This was inter- 
preted as relatively normal. The urine contained a faint trace of albumin and a 
moderate number of white blood cells. Haemoglobin was 80 per cent., red blood cells 
4,200,000, white blood cells 7,000, polymorphonuclears 70, lymphocytes 30. 

X-ray Report. — The skiagraph (Fig. i) reveals the presence of an organic hour- 
glass due to an ulcer of the lesser curvature pars-media. At six hours there is a small 
gastric retention in the lower locule. The duodenum was negative. These findings in- 
dicated a gastric ulcer with organic hour-glass. 

Operation. — ^January 22, 1930. Gas-oxygen-ether anjesthesia. Revealed l. Typical 
hour-glass contraction in pars-media. 2. Extensive crater ulceration on lesser curvature 
and posterior wall which was fixed. The stomach was divided between Payr’s clamps 
after ligation of left gastric and gastro-epiploic arteries. The distal cut end was then 
closed Avith a through-and-through lock stitch and inverted with a sero-muscular suture. 
The jejunum was then brought through an opening in the transverse meso-colon and 
a typical Polya anastomosis made with the open end of stomach. The abdomen was 
closed in layers without drainage. 

Course . — Within twenty-four hours vomited four times small amounts of dark 
bloody fluid and vomited twice on the third post-operative day. Temperature rose to 
101 degrees on the second day and was normal on the fifth. Sutures were removed 
on the eighth day and wound was clean. Patient discharged from hospital on the 
fourteenth day. 

With the exception of a vomiting attack six weeks after operation following an 
overloaded stomach the patient has been symptom-free and has gained twenty pounds 
in ten months. An X-ray (Figs. 2, 3, 4) examination at this time reveals a well- 
functioning small stomach entirely to the left of the mid-line. At six hours the 
barium meal has passed into lower ileum and caecum. Gastric analysis on Jan. 28, 193 ^ 
reveals no free hydrochloric acid and a total acid of 5. 

* Read before the New York Surgical Society, January 28, I 93 i- 
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Fig. I. Reproduction of rontgenogram with barium meal showing hour* Fig, 2. — Reproduction of rontgenogram with barium meal ten months 
glass contracture. Arrow indicating ulcer. after operation. 
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ANIMAL EXPERIMENTS 

Exclusion operations were performed on twelve dogs. Five of the dogs 
died, three from distemper, one from a peritoneal abscess and one from 
shock. In the latter dog in order to remove enough of the stomach it was 



at autopsy. Acini and cells resemble those in A. 

necessary to remove the spleen. In these five dogs the tissue was not fit for 
microscopic section. A gross and microscopic study was made in the other 
seven dogs. 

It was found that the most satisfactory fixative was Bouin’s solution and 



A B c 

Fig 6 — High power. B — Showing glandular degeneration and increase in stroma. 


the most satisfactory stain Trichromique was phosphomolybdique differentia- 
tion as described in Masson’s “Pathology,” pages 688-690. 

The operation on dogs is similar to that performed on humans and as 
already detailed in the case report. From one-half to four-fifths of the 
stomach was excluded. The excluded portion after suture immediately con- 
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tracted into a tube and retracted posteriorly to the lower portion of the 
duodenum. Contraction took place in such a manner that the suture line 
which was made in a sagittal plane lay horizontal and in the position of the 
lesser curvature. These contractions are further described in the protocols. 



ABC 


Fig. 7. — Low power. A — Section from stomach to be excluded. C — Section from functioning 
stomach at autopsy. B — Section from excluded area at one month and twelve days, showing further 
advanced degeneration. 

Devine has advised on oblique section of the stomach to include more of the 
fundus, stating also that this gives a better tube effect in the excluded portion. 
From this standpoint, however, such section is not necessary. 



ABC 
Fig. 8. — High power. B — Note distortion and disappearance of nuclei also fibrosis. 

HISTOLOGIC STUDY 

The mucus-secreting or surface glands show no demonstrable change, except that 
they are thrown into deeper folds. Globules of mucus are invariably present in the 
cells in the excluded area. From the twelfth day on, the digestive glands are in a 
resting phase. This is shown by dilation of acini with large lumina. There is absence 
of granules in the chief and parietal cells. The nuclei of these cells are contracted, 
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distorted or degenerated. In some areas, the entire acinus is degenerated and repre- 
sented by debris. The parietal cells in general seem to undergo more rapid dissolution 
than the chief cells, as may be seen in the accompanying chart. They were absent after 
the twelfth day except in one instance when they were undergoing degeneration. 


Chart of Parietal Cells 


Section from 


Section from 


area to be 


excluded 


excluded 

No 

area 

Time 


1 IS 33 

Present 

6 days 


11532 

Absent 

12 days 

Present in large numbers 

11630 

Absent 

14 days 

Present 

1 1537 

Absent 

I month 

Present in large numbers 

11614 

Absent 

I month, 12 da\s 

Present 

11586 

Degenerating 

I month, 18 dais 

Present 

11667 

Absent 
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Fig 9 — A — Oesophageal opening B — Fig io — A — Oesophageal opening B — ^Jejunal open- 
Jejunal opening C — Excluded portion of ing C — Excluded portion of stomach D — Duodenum 
stomach 


The interglandular stroma is greatly increased in amount and areas of fibrotic 
replacement are apparent. 

In the muscularis, microscopic changes are much less pronounced. At fourteen days 
there are signs of nuclear degeneration and complete lack of undulation in the muscle 
spindles At one month and eighteen days, areas of complete degeneration and fibrous 
tissue replacement are manifest. 

The following is a brief resume of the microscopic findings in the excluded area: 

Specimens for controls were taken from the area to be excluded and immediately 
fixed in Bouin’s solution. The dog is a particularly good animal for these experiments 
for in no instance except in the excluded area was there a sign of a resting phase in 
the mucous membrane. All the tissues used for microscopic purposes were taken from 
dogs killed with ether, and W'ere immediately placed in fixative so that autolysis could 
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not take place. The time between operation and autopsy varied from six days to 
three months and ten days. 

At six days : There is a questionable early degeneration of parietal cells, absence 
of granules in the chief cells and absence of mucus. 

At twelve days ; Resting phase of mucous membrane. Absence of parietal cells. 
Early degeneration of glands — absence of granules in cells with no mucus and no change 
in stroma. 

At fourteen days ; Resting phase of glands which are better preserved than at 
twelve days, but there is marked increase in stroma; a small amount of mucus is 
present. Parietal cells are not recognized. (Figs. 5 and 6.) 

At thirty days: Advanced stage of glandular degeneration with marked increase in 
stroma and fibrous replacement. Parietal cells are absent. There is relatively little 
mucus present. (Figs. 7 and 8.) 

At forty-two days ; This is similar to preceding, with less connective tissue reaction 
and much more mucus in the surface glands. Parietal cells are absent. 

At forty-eight days : Individual cells and glands are destroyed — numerous parietal 
cells are present but in various stages of disintegration. Stroma shows a patchy fibrous 
increase and mucus is present in the surface cells. 

At three months and ten days : There is absence of parietal cells and glandular 
degeneration with increase in stroma and fibrous tissue replacement ; relatively little 
mucus is seen in surface cells. 

SUMMARY 

Devine^ reported the treatment of thirty patients with old callous ulcers 
on the posterior w^all of the duodenum by pyloric exclusion and Polya 
anastomosis with results which were excellent except in three instances. In 
one of the latter melasna occurred. In two others jejunal ulcers developed. 
He later operated on eight patients, increasing the area of exclusion with 
excellent results. In his second paper^ he reports the same treatment of 
eighteen duodenal ulcers with one death and of an hour-glass stomach in 
which Billroth No. 2 was done, the patient remaining symptom-free twelve 
years later. 

Our experience as surgeons is certainly small in this type of gastric 
surgery, but it seems fair to conclude that the exclusion operation is one 
which may be resorted to in complicated gastric ulcers, if not in others. The 
experimental evidence here offered is that the excluded portion inunediately 
contracts and that the glands producing hydrochloric acid, the ever-present 
accompaniment of ulcer, undergo degeneration and are replaced by fibrous 
tissue. 
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DUODENO-CUTANEOUS FISTULA 

By John V. Bohrer, M.D., and Attilio Milici, M.D. 

OF New York, N. Y. 

The etiology of a duodenal fistula is varied. From a review of the 
literature, from clinical observations and from a study of autopsy material, 
the following are some of the most frequent causes : 

1. Perforated duodenal ulcer, untreated in the acute state, with sub- 
sequent localized abscess, and necrosis of the gut. 

2. Difficult upper abdominal surgery where the duodenum has been 
devitalized, especially gall-bladder surgery, nephrectomy, or liver abscess. 

3. Delayed healing following suture of the gut. 

4. Faulty suture technic or faulty suture material. 

5. A drain of any material adjacent to a suture line in the gut. 

6. Unrecognized bullet wound in the retroperitoneal portion of the duo- 
denum. 

7. Periduodenal ulcerations. 

8. Rupture of the fixed portion of the duodenum from a fall or blow on 
the abdomen. 

9. Rupture of a diverticulum of the duodenum. 

Razzaboni,' whose reported case is quoted in this paper, did some experimental 
work on the etiology of duodenal fistula. The following is a summary of his work. 
He experimented on dogs, and produced in them lesions similar to those accidentally 
produced in upper abdominal surgery; (i) simple ligature of the duodenal vessels; 
(2) simple decortication of the wall of the duodenum; (3) ligature and decortication 
at the same time; (4) production of a periduodenitis by means of chemical agents 
(concentrated tincture of iodine) or of a very superficial decortication and some time 
later duodenolysis with or without ligature of the duodenal vessels; (5) duodenotomy 
and immediate scraping of the duodenum in one or several steps on normal duodenal 
walls either prior to or contemporaneously with ligature of the vessels or of decortica- 
tion; (6) parietal ligature of the duodenum or temporary application (from one to 
three days) or a parietal forceps; (7) active cauterization of the duodenal walls; (8) 
application for a certain period of a permanent drain at the back of the duodenum. 

The animals which were used for the experiments were kept on a strict diet and 
after death had occurred an accurate necroscopic examination was performed which 
was complemented by a thorough histological e.xamination. The observations which he 
made in the fourteen cases have shown that application of a permanent drain seems to 
have a damaging effect and in a great many cases leads to the formation of a duodenal 
fistula. These experiments showed, even where a drainage tube was left in place for 
only a short period, that the results were constantly unfavorable. The objection which 
may be raised, that the ill results were probably due to secondary infarcts, is not sub- 
stantiated on account of the precautions which were taken. These unfavorable results 
were caused by anatomico-biological factors which ordinarily have the task of repairing 
a process, but were hindered by the drainage itself. The mere presence of the drainage 
tube causes no damage as is proven by two cases where it was left in place from three 
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to four days at the duodenal surface and when removed, the wall of the duodenum was in 
perfect condition. 

Walters and Ballman" have done an excellent piece of work on the chemistry 
of the blood in duodenal fistula. Their findings show lowered chlorides and increased 
urea in these patients. They also demonstrated a disturbance in the gastro-intestinal 
motility which developed coincidentally with the fistula. Various experimental opera- 
tions were performed on dogs and their blood chemistry determined. They found (i) 
lowered chlorides and ‘elevated urea in dogs where stomach, duodenal and pancreatic 
secretions were lost through the fistula. The dog was given intravenous chlorides which 
stabilized the blood chlorides and carbon dioxide, but did not control the toxaemia 

caused by the increased blood urea. (2) A fistula was made, but the major pancreatic 

and bile-ducts were transplanted into the jejunum, and hence the bile and pancreatic 
secretions were not lost through the fistula. The animals subjected to this operation lived 
and remained normal. (3) The pancreatic duct alone was transplanted. The fistula 
then discharged bile and duodenal secretions. These dogs also lived and remained 
normal. The conclusions of these experiments and observations are: “(i) Changes in 
the chemical reaction of the blood associated with acute duodenal fistula are chiefly 
the result of the loss from the body of the acid and chlorides of the gastric secretions 

through the fistula. (2) Even if the loss of the acids and chlorides in the gastric 

secretion from a duodenal fistula is prevented by gastro-jej unostomy, disturbance in 
motility in the upper intestinal tract causes an increase in the excretions of chlorides 
from the body through the intestinal and urinary tracts, with changes in the concen- 
tration of blood chlorides which are proportionately decreased. (3) Continuous loss 
of pancreatic secretion is fatal, whereas loss of bile and duodenal secretion is without 
lethal effect. (4) Disturbances of gastro-intestinal motility accompanying duodenal 
fistula apparently increase the excretion of chlorides from the bod}’’ through the intestinal 
and urinary tracts.” 

One cannot be long in doubt about the development of a duodenal fistula. 
It may develop insidiously and show its presence by a slight bile-stained dis- 
charge. This, however, soon becomes more pronounced, as digestion of the 
sinus tract and excoriation of the skin rapidly follow. 

A very efficient way of definitely proving the presence of duodenal fistula 
is by giving orally a capsule containing five grains of methylene blue. The 
dye will very soon appear in the discharge if a fistula has developed. 

Treatment . — Treatment must be local and constitutional. Locally the 
wound must be treated by some one or combination of the recognized forms 
of treatment detailed below, and constitutionally, the chemical iDalance must 
be maintained. 

By simple packing, the small fistula may heal readily. Usually, however, 
the fistula enlarges due to the digestion of the tract, and more efficient treat- 
ment must be instituted. 

In cases where there is sudden increased intra-intestinal pressure which 
causes a large opening in the gut. there will be copious discharge at once, 
which comprises all liquids and food taken by mouth, as well as the secre- 
tions from stomach, liver and pancreas. This type is naturally a serious 
complication and calls for prompt, radical and courageous treatment. 

If the discharge becomes profuse, the treatment given to Cases I and II, 
reported in this paper, should be used, that is, introducing a one-half-inch 
fenestrated rubber tube into the fistulous tract, the length of the tube depend- 
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ing on the depth of the fistula. This fenestrated tube acts as a reservoir and 
the discharge is removed from it by continuous suction. A water pump. to 
furnish suction is the only practical apparatus, as all electric pumps become 
heated when in continuous use. It is very important to introduce the 
fenestrated tube, which is not directly connected with the vacuum bottle, as 
otherwise the tissue or large particles in the discharge will block the opening 
in the suction tip, and prevent the suction. 

All food by mouth should be discontinued, moderate amounts of water 
may be allowed, as it does not stimulate the flow of digestive juices, and 
if the opening is not too large, a portion of the water will pass through and 
enter the gut below the opening. It also dilutes the discharge and keeps 
the suction working better. 

Insulin has been mentioned by some of the foreign authors as being useful 
in reducing the amount of pancreatic secretion. They have not definitely 
proven this and we have had no opportunity to confirm or deny its bene- 
ficial effect. From a dietary standpoint, a low fat and low protein diet, 
theoretically, should reduce the activity of the pancreatic gland. In Fast’s 
pancreatic fistula case, the secretion was measured and 120 cubic centi- 
metres were discharged in twenty-four hours. The patient was then placed 
on high fat, antidiabetic diet, with no change in the amount of secretion. 
The diet was then changed to a high carbohydrate in the form of Karo 
syrup, given in two-ounce doses every four hours. This diet reduced the 
amount of the secretion to 60 cubic centimetres in twenty-four hours. There 
was no change, however, in the amount of excoriation of the skin. 

Food may be introduced by nutrient enemata, glucose by vein or hypo- 
dermoclysis. If the patient does not become dehydrated, and remains in 
chemical balance, this treatment may be continued with expectancy of prompt 
healing. The excoriation of the skin rapidly disappears and the general 
condition of the patient improves. 

In a recent article, “Experience with Venoclysis,” Hendon^ describes 
his technic and details the condition and treatment of a large number of cases 
suffering from various conditions requiring the introduction of food and 
fluid other than by oral administration. Briefly, his technic consists of 
inserting a permanent cannula into a vein, and introducing fluids and food 
continuously by slow infusion, giving 150 to 200 cubic centimetres per hour. 
We have had no experience with tins method of treatment in cases of duo- 
denal fistula, but have used it with gratifying results in other cases where 
food and fluids had to be introduced other than by the oral route, and we 
believe it would be an excellent way of treating a case of duodenal fistula, 
its chief points of advantage being, the length of time it may be continued, 
and the fact that at no time is there an excess of glucose or fluid in the 
circulation. 

The treatment devised by Potter may also be used. We have not used 
this treatment, but have seen a patient so treated with satisfactory results. 
It is based on sound physiological principles, has been extensively used by 
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Potter and others in the treatment of duodenal fistula, and other high 
intestinal fistula with gratifying results. It can be used in conjunction with 
suction or any other form of treatment. Doctor Potter, in a personal com- 
munication, has kindly given us his present modified technic. Briefly it is 
as follows : 

The easiest and best preparation of beef to use is one put out under the 
trade name of Bovinine, prepared b)'^ the Bovinine Company. It saves 
time and preparation, is packed in one-pound bottles, is sterile, thick and 
adheres well to skin and gauze. Soak the gauze in Bovinine until dripping 
and surround the fistula with it, but leave a crater in the centre similar to 
the hole of a doughnut. Fill the hole with about one to three drams of 
one-tenth normal hydrochloric acid solution, first introducing it with a 
dropper into the crater, as it is used up, surround the outside of the gauze 
with liquid adhesive or gutta-percha tissue made adherent to the skin 
through applications of chloroform. This keeps the beef-juice and acid 
confined to the area in which it is to be used and does not waste it. It is, 
however, an addition that may be omitted. The success depends upon keeping 
the skin surrounding the fistula from coming in contact with the pancreatic 
juice. Gauze carries the beef juice, the beef juice is digested by the pan- 
creatic juice, the acid in the crater inactivates the pancreatic juice, but if 
there happens to be an excess it exhausts itself by digesting the beef juice 
rather than the protein of the skin. 

Fast^ reports a case of rupture of the pancreas, where the “pre-vertebral 
portion of the pancreas had been crushed against the anterior wall of the 
body of the vertebra, producing a V-shaped defect in the upper edge. 
Because of the extreme friability of the pancreatic tissue, suture was aban- 
doned after one attempt.” A drain was inserted with a subsequent pan- 
creatic fistula which digested the tissue and excoriated the skin. This case 
was given Potter’s treatment with complete healing of the pancreas and 
closing of the fistula fourteen days after this treatment was instituted, and 
the patient was discharged on the thirtieth post-operative day cured. 

Another palliative treatment that may be used in conjunction with suction 
or with Potter’s treatment is the passing of a duodenal tube through the 
mouth, stomach and well past the fistula. In this way the nutrition can be 
maintained by introducing food and fluid into the upper intestinal tube. 
Einhorn® reports two cases so treated. In Case VI, in this paper, an 
attempt was made to use a Reyfuss tube. The tube readily passed through the 
duodenum and passed the fistula, only to return through the gastroenterostomy 
into the stomach. Marogna® treated his case by visualizing the fistula at the 
ampulla of Vater, and passing a long rubber tube through the fistula down 
into the jejunum, using this channel for the introduction of liquid food. 

The question naturally arises, why do these patients decline so rapidly? 
Colp" states ; “The loss of fluids alone cannot account for the rapid emaciation 
and debilitation which occurs, for even though the body is supplied suf- 
ficiently with fluids, hypodermicall}’’, rectally or intravenously, and some 
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nourishment, admittedly small, is given by nutrient enemata, and the addi- 
tion of glucose to the body fluids, deterioration occvms.” 

There is a loss of chemical balance due to the loss of the stomach, intestinal 
and pancreatic secretions, together with the formation and absorption of 
the toxins from the autodigestion. Case I illustrates this condition. Since a 
functioning gastro-jej unostomy was present, sufficient food and fluid could 
readily be gir^en to furnish body requirements, yet the patient was critically 
ill during the few days of profuse duodenal discharge, which in this case 
consisted only of pancreatic and intestinal juice, with quantities of bile. The 
rapid pulse and anxious expression subsided synchronously with the sub- 
sidence of the discharge. No effort was made to reintroduce this lost secre- 
tion into the intestinal tube, as was done by Erdman,® where a jej unostomy 
had been done. In large fistulfe with copious discharge, we believe chemical 
balance will be restored more quickly if these secretions are reintroduced. 

If the conservative treatment fails, and an operation is required, the 
following may be used: (i) Direct suture of the damaged area; (2) gastro- 
enterostomy with occlusion of the pylorus; (3) jejunostomy. All of these 
operations have been done by different authors who have reported cases 
with A'arying degrees of success. Let us briefly consider each procedure. 

1. Direct Suture . — Due to the fact that we are dealing with a fixed portion 
of the gut, which is difficult to mobilize, and for this reason more difficult 
to properly close, direct suture is feasible in but few cases. When the defect 
is on the anterior surface, it is practically of no avail. The necrotic and 
digested gut does not heal and if one is lucky enough to make a closure, 
it invariably reopens, leaving the patient in a more deplorable condition. 

In cases where the ristula follows a nephrectomy, or an injury, and the 
opening is on the posterior wall of the gut, the plan for direct suture sug- 
gested by Wm. J. Mayo'* should be followed. Through an upper right rectus 
incision, the duodenum is exposed by retracting the liver upward and the 
transverse colon and hepatic flexure downward. An incision is then made 
through the peritoneum to the outer side of the duodenum and the bowel 
carefully separated from its posterior attachments. When the fistula opening 
is exposed, it can be easily and accurately sutured. 

2. Gastrociiterostoviy . — This is an operation of considerable magnitude 
to be performed on as poor an operative risk as these patients of necessity 
are. It requires a general or spinal anesthetic, and, to make it efficient, a 
pyloric occlusion must be done. There is also minimal danger of spreading 
infection. Giving of any quantity of food and fluid must be delayed foe 
some hours. If, however, the operation is successfully performed, it meets 
the immediate indications and also offers an eventual cure, if the fistula is 
the result of an ulcer. 

A simple and efficient way to occlude the pylorus is accomplished by 
placing a piece of fascia, either from lascia lata or from the rectus sheath, 
completely around the pylorus and tying it just as one would a silk ligature. 
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The efficiency of this form of occlusion has been demonstrated in doing 
gastroenterostomies with occlusion, for duodenal ulcer. 

3. Jejwwsfoiny . — The ease with which jejunostomy is done, the minimum 
of shock to the patient, the fact that it is usable at once to introduce fluid and 
food into the upper intestinal tract, the slight chance of infection in the wound, 
spontaneous closure when it is no longer useful, make this the operation of 
choice. McGuire,^® Lewisohn,-^ Erdman,® Kelling,^^ and Pannet^^ have 
reported cases where it was used successfully. 

CoLP’ abstracted and analyzed sixty-one cases of external duodenal fistula. He 
found “twenty-three to have followed operations on the gall-bladder, fourteen duodenal 
ulcer, ten nephrectomy, six resection of the stomach, six traumatic rupture of the duo- 
denum, one carcinoma of the pancreas and one intestinal tuberculosis. In the entire 
group there was a mortality of 51 per cent. Thirty-six were treated conservatively 
with a mortality of 47 per cent. Twenty-five were treated by operative procedures 
with a mortality of 54 per cent. Fourteen cases of fistula which followed simple opera- 
tions upon the gall-bladder had a general mortality of 15 per cent. Ten of these were 
treated conservatively with no mortality; four were operated upon, two successfully. 
In eleven cases in which the duodenum was opened, either at the time of operation, 
intentionally or accidentally, or found ruptured from external trauma, there was a mor- 
tality of 64 per cent. Eight were operated upon with a mortality of 85 per cent, and the 
three treated conservatively recovered.” 

“The fourteen cases which occurred after perforated duodenal ulcer, had a general 
mortality of 64 per cent. Of nine treated conservatively, seven died and of five treated 
by operation, two succumbed. Ten cases after right nephrectomy had a combined mor- 
tality of 50 per cent. Of six treated conservatively, three recovered and of the four 
treated by operation, one died.” 

CONCLUSIONS 

In Cases I and II (treated by Bohrer) we believe tbe rubber dam was 
the real causative factor in the production of the fistula. The evidence is 
conclusive that a drain of any material inserted against a suture line in the 
duodenum is provocative of a fistula, (i) Acting as a foreign body, it bas 
an erosive action. (2) Capillary drainage removes the lymph which bio- 
logically seals the suture line if not removed. (3) Prevention of adhesions 
to the suture line of the surrounding viscera, which if formed, would help 
seal it and increase its nutrition. 

From the conclusions it follows, that if drainage is necessary, it should 
be so placed as not to come in contact with the suture line. In fact it 
should be placed and fixed as far as possible from the suture line. 

SUMMARY 

1. A drain down to the suture line of the stomach or duodenum should 
not be used. It is one of the causes of fistulse. 

2. The suction method is a simple and efficacious way to treat these 
fistulse. 

3. Chemical balance must be maintained. 

4. Jejunostomy combined with suction is an operation of choice. 

5. Gastroenterostomy with pyloric occlusion is a recognized procedure. 
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6. Potter’s treatment is physiological and has been used successfully. 

7. Insulin and proper diet theoretically should decrease the pancreatic 
secretions. 

8. The best results have been obtained by conservative treatment in 
acute cases. 

9. Operative treatment for chronic cases is imperative for cure. 

10. Case XVII persisted for eleven years, and was cured by direct suture 
of the fistula. 

CLINICAL REPORTS 

Seven cases of duodeno-cutaneous fistulse are reported, also thirty-seven 
cases collected from the literature since 1923. A few cases were excluded 
due to insufficient data in case report to establish a diagnosis. 

Case I. — M. K., woman, fifty years of age, admitted to Bellevue Hospital September 
25, 1924. Chief complaint that of pain in epigastrium, radiating to left and to back. 
Vomiting after every meal. She has lost thirty-four pounds in weight. 

Abdominal section showed the stomach normal in size; on its posterior surface, 
near the greater curvature about 1 inch from the pylorus, there was a hard, indurated 
mass about 2 inches in diameter. It was not adherent to the posterior abdominal wall. 
There was considerable perigastric inflammation and adhesions, but no glands 
were palpable. 

A pylorectomy with partial gastrectomy and posterior gastro-enterostomy was done. 
Due to a small amount of oozing a rubber dam drain was inserted, to remain for twenty- 
four hours. Patient returned to ward in good condition. Accidentally, the drain was 
not removed until the fifth day. The lower end was bile-stained. The following day 
there was definite bile drainage. This increased in amount and on the seventh post- 
operative day the abdominal skin was eroded from the irritating bile and intestinal 
secretion. The skin had been protected by vaseline gauze, and frequent dressings, but 
the area of erosion extended. The small sinus was then dilated and a one-half inch 
soft rubber fenestrated tube inserted, this acting as a reservoir. Into this large tube 
was placed a small rubber catheter attached to a vacuum bottle, the vacuum being 
maintained by a water pump, so that the discharge was removed as rapidly as formed 
and-did not come into contact with the skin. 

The eroded skin healed very quickly. The amount of discharge steadily decreased 
and the suction was discontinued on the tenth day. The sinus healed readily. 

Since the patient had a gastro-enterostomy, the discharging sinus from the duodenum 
did not interfere with normal feeding and consequently she maintained her nutrition. 

The patient was discharged from the hospital thirty days after operation. Had 
gained weight and had no stomach symptoms. She has been seen at three- to six-months 
intervals since that time, and has had no stomach disturbance except following marked 
indiscretion in her diet. 

Following is an X-ray report of gastro-intestinal series made February 3, I 930 > 
six years post-operatively. “The rontgenological examination of the gastro-intestinal 
tract made immediately, one, four, and six hours after the ingestion of a barium sulphate 
meal, shows the stomach to appear as a funnel. Hj^per-peristalsis is present, the stomach 
being practically empty at the end of one hour, only a small amount of barium which 
has adhered to the sides of the walls is present. The head of the barium column at four 
hours appears to be in the splenic flexure, some barium still remaining in the small 
intestine. The six-hour examination shows the major portion of the meal in the cecum 
and ascending colon, some barium is seen in the transverse colon, the haustra of which 
is distorted, probably due to adhesions.” 
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Case II. — L. H., woman, age thirty, admitted to Knickerbocker Hospital, January 
28, 1927. Chief complaint, pain in the epigastrium after eating. Symptoms of duodenal 
ulcer of four years’ duration. 

Abdominal section by Dr. Arthur Armstrong revealed the stomach normal in size 
and position; on the anterior surface of the duodenum just beyond the pylorus there 
was a small ulcer. The ulcer was excised and the gut repaired by the Horsley type 
of pyloroplast}". A rubber dam drain down to operative area. Convalescence was 
uneventful for first six days. Patient was allowed small amounts of fluid by mouth 
and received glucose solution by rectum. On sixth day wound was dressed and drain 
removed. Presentlj'^ there was slight drainage of bile-stained fluid ; the skin became 
excoriated. It was evident that a duodenal fistula bad developed. It was treated for 
the first two days by protecting the skin with paste. This did not prevent skin excoria- 
tion. Although there was considerable drainage, all of the stomach and duodenal 
contents could not have been discharged through the fistula, as the patient did not 
become dehydrated and she maintained her nutrition very well. On the ninth post- 
operative day, the sinus was enlarged sufficiently to permit the introduction of a one-half 
inch fenestrated tube. This acted as a reservoir and a small catheter was put inside 
this tube and attached to a vacuum bottle. The discharge decreased rapidly. All food 
was discontinued by mouth, although the patient continued to take enough water to 
conrol her thirst. She received glucose solution by rectum. The suction was dis- 
continued on the fourteenth post-operative day. The sinus healed kindly. 

Case HI. — T. S., male, age sixty-one, admitted to Bellevue Hospital, October 24, 
1925, for treatment of pyloric obstruction. 

At abdominal section done November 6, 1925, the stomach was found normal. 
Pylorus, duodenum and great omentum were adherent to anterior margin of the right 
lobe of the liver, and the round ligament. Walled in by these adhesions there was an 
abscess cavity containing about 16 ounces of thick yellow pus, and some small calculi. 
A portion of the gall-bladder had sloughed away and the remainder of it was adherent 
to the duodenum. Cystic duct, foramen of Winslow and hepatic vessels could not be 
identified. Under local anaesthesia, an upper right rectus incision was made. The 
abscess cavity was opened by freeing omentum from edge of liver and fluid removed 
bj' suction. Considerable haemorrhage was encountered and controlled by gauze pack. 
Rubber dam drain to bottom of the abscess cavitJ^ 

November 7. — Sero-sanguinous discharge with some bile. November 9. — Very little 
post-operative reaction. Profuse sero-sanguinous discharge stained with bile. Alost of 
gauze pack removed. Culture taken at operation shows staphylococcus aureus. Novem- 
ber 10. — Has foul smelling discharge. Patient has developed a duodenal fistula. 
November ii. — Transfusion of 500 cubic centimetres of blood. November 13. — Jejunos- 
tomy was done on account of profuse discharge and dehydration. Suction to remove 
discharge from fistula. November 16. — Suction working well. Jejunostomy satisfactory, 
but patient ver}" weak. November 20. — Patient died. 

Case IV.— W. H., male, age fifty-three, admitted to Bellevue October 20, 1922. 
For past eight weeks has had pain in upper abdomen with nausea and vomiting and 
belching of gas. Pain lasts two to three hours and does not radiate. An indefinite 
mass is palpable in the right upper quadrant. At operation October 23, 1922, in the 
right upper quadrant was found a collection of greenish fluid, quarts, having odor 
of gastric content. It was well encapsulated by surrounding viscera and omentum. 
One inch from pylorus there was a perforated duodenal ulcer, i centimetre in diameter, 
from which stomach contents exuded. Stomach and gall-bladder normal. The opening 
into the duodenum was closed with five interrupted chromic sutures. A portion of 
adjacent peritoneum was then used to cover the suture line. Posterior gastro-entcros- 
tomy was then done. Cigarette drain down to site of perforation. 

October 24.— There is a greenish discharge from wound. October 25.— Profuse 
bile-stained fluid. Drain loosened and large catheter inserted to bottom of wound for 
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water suction. Discharge too thick to be removed by suction. October 26. — Discharge 
bile-stained and profuse. Skin becoming excoriated. October 29. — ^Drainage almost 
pure bile. Digestion of tissue very marked. October 31- — Profuse discharge of bile. 
November 2. — Patient died. 

Case V. — P. H., male, age forty-one, admitted to Bellevue Hospital, November 9, 
1925, for treatment of duodenal ulcer as shown by continuous pain in right upper 
quadrant for past two weeks, and frequent vomiting and loss of weight, with tarry 
stools, distention and tenderness in epigastrium. Mass felt on deep palpation of 
epigastrium. Transfusion November 23. 

Abdominal section November 25 revealed an ulcer on the posterior surface of the 
lesser curvature three inches above the pylorus. There was also' an ulcer on the 
anterior surface of the first portion of the duodenum, which was the source of hemor- 
rhage. There was also a second healed duodenal ulcer three-quarters of an inch 
distal to the bleeding ulcer. 

The bleeding duodenal ulcer was incised with a cautery, and the duodenum opened 
inward to explore the other ulcers. The duodenum was then closed with a lockstitch, 
and posterior gastro-enterostomy was done. 

December i. — Discharged large amount of gastric contents through wound. Decem- 
ber 2. — Thin profuse discharge through small sinus in upper angle of wound. December 
3. — Transfused 500 cubic centimetres. December 4. — Profuse duodenal /discharge. 
Jejunostomy under local anaesthesia. December 5. — Jejunostomy tube in place. Condi- 
tion very poor. Profuse discharge. Dehydrated. December 7. — Has improved. Suc- 
tion working well. Fed through jejunostomy. December ii. — Patient continues weak. 
Clysis of 1000 cubic centimetres of saline. December i8. — Patient became weaker 
and died. 

Cases III, I'V', and 'V' were treated in the First Surgical Division, of Bellevue Hos- 
pital, service of Dr. John Alexander McCreery, through whose courtesy these cases 
are reported. 

Case VI. — ‘M. S., female, admitted to Bellevue Hospital in the service of Dr. Carl 
Goodwin Burdick, February 14, 1930. Chief complaint; pain in right upper quadrant 
for past three weeks. Surgical history; in 1922 had a pelvic operation; 1925, chole- 
cystectomy and adhesions. Present illness ; About one and a half years after chole- 
cystectomy, the woman again began to have gastric disturbance with pain in right upper 
quadrant. This pain radiated to right breast and right shoulder. Occurred a half to 
one hour after meals and occasionally at night. Has been nauseated but rarely vomited 
until the past three weeks. For past three weeks pain has been more severe and 
continuous. For past week patient has vomited two to three times per day, unable to 
retain food or water. Slight streak of blood at times. No tarry stools. 

Abdominal section was performed February 28. In the second portion of the 
duodenum was an area of induration located on posterior surface, densely adherent to 
pancreas and believed to be an ulcer perforated into pancreas. Posterior no-Ioop 
gastroenterostomy was done. No drains. Aftercourse of convalescence attended with 
broncho-pneumonic symptoms involving bases of both lungs. ■ 

March 17. — Area of redness and tension has developed at the lower angle of wound. 
Upon incision expelled gas and intestinal contents. A duodenal fistula has apparently 
formed. Drainage instituted. March 18. — Reyfuss tube in stomach. 'Vl^ater suction 
for wound. Skin excoriated. March 25. — X-ray to locate position of Reyfuss tube 
shows it to pass through duodenum, back through gastroenterostomy and into stomach. 
Suction working excellently. March 30. — Greatly improved. Less drainage, but there 
is swelling and tenderness in right lower quadrant. Temperature elevated. April i. — 
Incision under local anssthetic of swelling in right lower quadrant; pus and gas evacu- 
ated. Abscess well walled off. April 3. — Temperature down. Very little drainage from 
fistula. April 12. — General condition good. Duodenal fistula completely closed. 
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Case VII. — V. F., male, aged forty-two, admitted to Bellevue Hospital March 8, 
1928, to service of Dr. George David Stewart, on account of an abdominal fistula. His 
past history was of a gall-bladder operation February, 1927. He was told that he had 
an ecchinococcus cyst. July, 1927, he became jaundiced, had biliary colic, was operated 
on and gall-bladder removed with one large stone in cystic duct. Following this 
there was a yellow, purulent discharge. Five weeks prior to present admission to 
hospital, he noticed particles of food in the discharge that came from his sinus. The 
man was emaciated and looked chronically ill, otherwise physical examination was nega- 
tive except for local condition. There was the cicatrix of an upper right rectus incision, 
in the middle of which there was a fistula, the discharge from which was brownish in 
color and contained particles of food. 

March 18. — Methylene blue was given by mouth and this promptly appeared 
through the fistula and stained the dressing. Anarch 20. — Radiographic examination 
revealed a duodenal cutaneous fistula which communicated with the second portion of 
the duodenum. 

At operation, March 30, there was a mass of adhesions about the gall-bladder 
region, consisting of great omentum, liver, duodenum and stomach. The duodenum 
could not be isolated due to this dense adhesive mass. There were no palpable masses 
in the liver. A gastroenterostomy with pyloric occlusion could not be done on account 
of the above-described adhesions. A jej unostomy was then done, inserting a catheter into 
the gut. 

April 6. — Still slight discharge from the duodenal fistula, the jejunostomy working 
well. Patient being fed entirely through this tube. This treatment was continued until 
April 28, when the jejunostomy tube was removed, the duodenal fistula closed, patient 
allowed to take food by mouth He was discharged May 19, 1928, entirely well with 
the fistula healed. 

ABSTRACT OF CASES OF DUODENO-CUTANEOUS FISTULA REPORTED IN 

LITERATURE SINCE 1 923 

Webb.^‘ — Man, aged sixty-two. X-ray showed almost complete obstruction at 
pylorus. Operation revealed tumor about 3 centimetres in diameter at pylorus. Lower 
third of stomach and about 2 inches of duodenum resected. Posterior gastroenterostomy 
done. Drain inserted into the lesser peritoneal cavity. Post-operative diagnosis . — 
Peptic ulcer at gastro-duodenal junction. Drain removed third day; in ten days, 
stitches removed, wound entirely healed. Eighteen days after operation patient vomited 
small amount of fluid containing bile. Upper part of incision opened and discharged 
enormous quantities of yellowish fluid. Everything by mouth discontinued. Patient 
given glucose and soda solution continuousl}'^ bj’^ rectum. Skin smeared with thick 
ointment containing camphor phenol. Dressings changed as fast as they became 
moistened by drainage. Sixteen daj^s later fistula was entirelj’’ closed. 

Gardner.’"’ — Woman, aged sixty, who had repeated attacks of knife-like pains 
referred to right shoulder. Operation disclosed mass of adhesions tying up gall-bladder, 
stomach, duodenum and omentum. Running from fundus of gall-bladder to duodenum 
was a fistula about the size of a lead pencil, and imbedded in the fistula about one- 
half inch from gall-bladder was a stone about the size of a large pea. This was milked 
into the gall-bladder. Dense adhesions obscured common duct which was evidently 
obliterated. Removed two stones and as gall-bladder was not acutely inflamed, sutured 
it up tight, closed with great care. By fifth post-operative day lobar pneumonia had 
developed. For nine days the wound discharged profuse thick, foul pus, which later 
became thin and excoriated skin. This discharge persisted for a month when the 
patient finally convalesced and went home. At end of a year post-operatively she 
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reports two or three attacks of pain in the epigastrium going through back, also 
gall-bladder region. Lasts twenty-four hours. Feels perfectly well between attacks. 

Lahey^" reports two cases of duodenal fistula successfully treated by suction. One 
patient gave history of pain in right upper quadrant, rapid onset followed by quite 
acute tenderness in the right hypochondrium. He was operated upon and found to 
have duodenal ulcer, around which walling off had taken place with production of 
small subhepatic abscess. As a result of drainage of abscess a duodenal fistula developed. 

In the second case a calloused pjdoric ulcer was removed by pylorectomy, anticolic 
anastomosis by the Polya method. Three months later, patient developed a tender 
spot in his wound, which, when opened, discharged a thin, waterj-^ material that soon 
digested the surrounding skin and converted the sinus into one which was rapidly and 
progressively enlarging. After twenty-one days of suction the sinus was closed. 

Parsons” reports case of male, aged forty, who in August, 1927, had profuse 
hemorrhage from stomach. Operation done October, 1927, under local anaesthesia, 
revealed a large, penetrating ulcer of the anterior wall of the stomach firmly attached 
to the abdominal wall, difficult of mobilization. Subtotal gastrectomy was performed, 
supplemented by posterior gastro-enterostomy. For seven days post-operative drain- 
age from wound. Aspirated. Eighth daj'. Potter treatment instituted, substituting 
dilute acetic acid for hydrochloric. Wound dressed at intervals of two hours. Twenty- 
three days post-operative a small fistula, of the part of the stomach that remained, 
developed and this was closed by means of a pursestring suture, plus an interrupted row 
of Lembert. Discharged from hospital on thirty-sixth day post-operative. 

Potter’® reports three cases. First, male aged forty-five. Operation revealed a 
large callous duodenal ulcer about 3 centimetres in diameter on the anterior wall of 
the duodenum, adherent to the lower surface of the liver. Ulcer was closed by purse- 
string and No. I chromic gut. Abdomen closed in layers with two small drains in 
abdominal incision, one extending down to site of ulcer. Drain removed on seventh 
day and on ninth day after operation it was noticed abdominal wall was breaking 
down. A duodenal fistula developed which discharged pancreatic juice and bile. Sec- 
ondary suture was done, but on seventh day after closing duodenal fistula, the wound 
again showed evidence of digestion. Continuous suction was attempted but did not check 
destruction. Beef-broth-olive-oil and one-tenth hj'drochloric acid solution then used 
with complete cure. 

Second, a case operated on for supposed acute, perforated appendicitis. At operation 
the appendix was found to be slightly congested, and the right lumbar gutter and pelvis 
were filled with chylous fluid. Two large drains were inserted, and the abdomen 
closed. During the next twenty-four hours, the dressings had been saturated very 
often, and at the end of that time the abdominal wall showed the usual digestion from 
pancreatic juice. The condition was a perforated duodenal ulcer. H5^podermoch'ses of 
salt solution and dextrose were given twice daily, and the wound was surrounded in 
its entire length with gauze soaked in beef juice. A trough was left in the centre, and 
long strips of gauze, dripping in tenth-normal hydrochloric acid, were laid directly 
over the entire length of the wound and changed every hour. The wound had prac- 
tically healed in twenty-six days. There had been no attempt to close the duodenal 
ulcer. Without a suture whatsoever to close the perforation, the fistula healed with 
the treatment described. 

Third. — Alan, aged twenty-nine, had a perforated duodenal ulcer and evidence of 
a spreading peritonitis that made it nccessarj^ to invert the ulcer and stitch a piece of 
omentum to the suture line. The perforation was the size of a pea. There had been 
considerable spill. About the eighth day after the first operation the abdominal wall 
appeared irritated and the dressings were saturated with pancreatic juice. Beef-juice 
and acid treatment was instituted, and the fistula healed in eleven days. Four weeks 
after the first operation the abdomen was again opened. The site of the old perforated 
duodenal ulcer, with its healed duodenal fistula suture line, had plastered itself to the 
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abdominal wall at the site of the primary right rectus incision and had healed in that 
location. At the second procedure a posterior, no-loop gastroenterostomy was done, 
without disturbing the site of the previous operation. The wound was closed without 
drainage, and the patient made an uneventful recovery and has remained well ever 
since. 

Warshaw.^® — A woman, aged fifty-five. At operation a small, partially gangrenous, 
suppurating gall-bladder was found, wrapped almost completely with suppurating omen- 
tum. On attempting to dissect the omentum away, the operator opened into an 
abscess cavity leading down to the dome of the gall-bladder which was almost com- 
pletely destroyed. An ounce of thick, green pus and about a hundred white stones 
of various sizes were evacuated. After removal of the pus and stones, a rubber 
tube drain was sewed into the gall-bladder with a pursestring suture. Two cigarette 
drains, one to the foramen of Winslow and one to the right lumbar gutter, were also 
inserted. After four weeks of moderate temperatures and progressive wound-healing, 
symptoms of intra-abdominal infection began to dev'-elop. Exploration opened into a 
cavity just posterior to the anterior abdominal wall which contained a large amount 
of foul pus and necrotic material resembling omentum, together with particles of food 
such as peas, spinach and milk curds, all stained with golden-yellow bile. A fistula 
admitting a finger was discovered leading into the jejunum apparently close to the 
duodenum. A profuse flow of alkaline, semi-fluid intestinal contents mixed with pus 
rapidly attacked the enlarged wound and surrounding skin. In twenty-four hours 
so much digestion of abdominal wall had occurred that the crater was double its 
former size and the fistulous opening into the jejunum at the bottom of the crater 
had increased proportionately. The patient began to look haggard; she was failing 
alarminglj'. Potter’s treatment was used and the patient recovered. 

RazzabonT reports case of a woman, aged forty-nine, who had been suflfering 
for months from some form of infective biliary calculosis which caused a permanent 
icterus Avhich was more accentuated after attacks of colic from which she suffered 
frequently, June 20, 1926, a right para-rectal laparotomy was performed. This revealed 
a compact mass of hepato-entero-epiploic adhesions in the region of the gall-bladder. 
The gall-bladder was reduced to a minimum size; a large calculus was detected beneath 
it. This was located probably in the common bile-duct. While these adhesions were 
being separated a vessel of the duodenal wall was injured which was immediately 
ligated. After the extraction of the calculus the operation was completed with drain- 
age for which purpose a large Kehr tube was used. The post-operative course was 
regular in the beginning and no disturbance seemed to follow the removal of the 
drainage tube on the tenth day. On the fourteenth day from the date of operation 
there occurred an abundant discharge from the operative wound; the bile discharge 
was as usual but there was a dicharge of grayish liquid mixed with alimentary contents 
which was very abundant. The discharge of this liquid became more abundant on the 
following days and was uninterrupted and caused loss of strength and weight. This 
course finally took a fatal turn and death of the patient followed in a condition of 
pronounced marasmus, six days after the first abundant discharge. 

Patel and Carcassone^* report case of R. M., twenty-nine. Operation for duodenal 
ulcer; posterior gastroenterostom)L Excision of ulcer. Eleven days after operation 
a suppurating mass was noticed under the incision. On opening the mass, a large amount 
of duodenal liquid was found ; exploration revealed a small duodenal fistula, the opening 
of which could be visualized. Rapid emaciation of patient with marked digestive action 
of liquid on skin; patient vomited incessantly. Twelve grams calcium chloride gi%’en; 
nothing by mouth, glucose intravenously, nutritive enemas, Murphy drip. Skin pro- 
tected with double layer of zinc oxide applied ever}’’ hour. Fluids allowed at end of 
orty-eight hours, fractionally and repeatedly; also daily injections of 15 units of 
insulin. (It renders discharge less toxic.) Patient’s general condition improved 
steadily; discharge ceased in ten days and in fifteen days patient went home cured. 
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Marogna” reports case of man, aged forty-five, who had a nephrectomy for nephro- 
lithiasis and kidney abscess. Gauze drain removed on fourth day was found stained 
with bile and covered with curdles of milk injected the day before. Methylene blue 
given by mouth appeared in wound within a few minutes. Exploration showed a duo- 
denal fistula easily visualized and about the size of a dime; it was a few centimetres 
below the ampulla of Vater. Rapid emaciation of patient with marked digestive' .action 
of skin about wound. Long rubber tube pushed down into jejunum through fistula, 
and glucose solution and milk with yolk of egg nutrient enemas, Murphy'r drip and 
glucose intravenously. Marked improvement in patient’s general conditjdij.- ' On the 
eighteenth day of this treatment, secretion stopped almost completely. Simple extra- 
peritoneal suture of fistula was tried as the simplest method. Nothing by mouth for 
two days, hypodermoclysis, nutrient enemas for three days ; no leakage. ■, On' eleventh 
day after operation patient was discharged cured. 

Rigby’^ reports seven cases. No. i, hurt by a fall while playing football. Explora- 
tion revealed traumatic perforation of second portion of duodenum. Perforation sutured 
and peritoneum and omentum were sutured over it. Drain tube passed through a 
stab wound in right lumbar region, down to renal pouch. Fourth da5" post-operative 
definite duodenal fistula. Skin became excoriated. On eighth post-operative day was 
reopened. Posterior no-loop gastro-jejunostomj’ was done. Pylorus occluded by a 
pursestring suture of silk. Recovery. 

No. 2. — Nephrectomy for right pyonephrosis. 'Vl^ound was drained. 'V\^oupd healed 
and patient discharged. 'V\^ound was opened two months later on account 'of paiii' and 
copious discharge of thick, yellow fluid. Skin excoriated and painful. Thjs 'discharge 
continued for two months. Treatment frequent dressings and emollient to protect skin. 
Recovery. 

No. 3. — Appendiceal abcess of ten days’ standing. Operated and drained with two 
tubes and gauze. Appendix not removed. When tubes and gauze were rempve.d three 
days post-operatively, a large amount of thin, sour fluid containing bile wasV'discharged. 
Treated with operation. Recovery. ... 

No. 4. — Acute diverticulitis of duodenum. Reported in Lancet, 1923. An inflamed 
and partly gangrenous diverticulum was found in the mid-portion of the duodenum and 
was excised. Third day post-operative wound discharged brownish watery ■ fluid. This 
was never profuse. Recovery. - 

No. 5. — Operated for subhepatic abcess. Duodenal fistula developed and. continued 
for eleven years. General health was never much impaired, but skin was always 'some- 
what inflamed and at times discharge was copious. Operated bj^ closing- ;fistula in 
first part of duodenum. No further leakage. 

No. 6. — Partial gastrectomy for carcinoma of stomach. Patient made good recovery. 
After discharge from hospital, wound discharged alkaline, bile-stained fluid. Local 
treatment resulted in cure. 

No. 7. — ^Operated for carcinoma of lesser curvature of stomach. Partial gastrectomy 
was performed. Twenty-three days post-operative wound discharged bile-stained fluid. 
Treated conservatively with closure of fistula. ■ ' 

Salmon and Gambill" report case of male aged fifty-six, operated for, perforated 
duodenal ulcer. Soft tube drain. Seventh day post-operative had a discharge. Nutrient 
enemata. Skin treated with zinc ointment and zinc stearate powder. Water suction. 
Treatment discontinued on the seventh day. Recovery uneventful. 

Worthen’^ reports case of male, aged thirty-eight, operated for perforated duo- 
denal ulcer. Developed empyema right side. Rib resection. Operation -fpr "rib re- 
section established through and through drainage from chest to abdomen -for a sub- 
phrenic abscess and the empyema, one operation followed by pneumonia. ' Case later 
complicated by lung abscess, a bronchial fistula and various transfusions. . One year 
later taken to hospital, sinus still draining. With lipiodol X-ray revealed duodenal 
fistula. Laparotomy was performed avoiding abdominal sinus opening. Stump of this 
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fistula was inverted with a pursestring. In three months drainage diminished and 
ceased. At present time in robust health. 

Lewisohn."^ — Woman, aged fifty years ; cholecystectomy three years previous ; 
February 22, 1930, laparotomy under spinal anjesthesia; extensive adhesions; accidental 
opening into the duodenum, sutured. Common duct found compressed by mass at porta 
hepatis ; drainage tube from common duct to external surface which drained well ; 
two days later duodenal contents appeared in the discharges; jejunostomy; suction 
apparatus in previous operative field with protection of skin by zinc oxide and talcum 
powder ; profuse drainage through suction apparatus which stopped after two weeks. 
The drain fluids were reintroduced through the jejunostomy tube; subsequent course 
stormy; improvement after citrate transfusion. At end of three weeks jejunostomy 
tube removed; immediate spontaneous closure in opening of jejunum; rapid general 
improvement; discharged April 10. 1930. Death six months later, exact cause unknown. 

Lafourcade.^' — M. H., forty-three, perforated duodenal ulcer. Operated upon May 
6, igzy. Large ulcer mesial side of second portion of the duodenum, surounded by a 
callous border. Pylorectomy, subhepatic drain. Dressings stained with bile on sixth 
day and within twenty-four hours there were marked digestive signs of skin about 
wound. Supportive and protective treatment for twenty days. Discharge till now 
contained gastric and pancreatic juice; suddenly patient grew worse; became markedly 
dehydrated, very emaciated and semi-comatic within three days. These symptoms were 
synchronous with a stoppage of pancreatic contents in the discharge as shown by the 
color of the discharge and a change frorti alkaline to acid reaction. Injections of one 
ampule of insulin on May 31, repeated at night, were followed by marked improve- 
ment in subjective symptoms. Two injections each following day. Remarkable general 
and local improvement and on twelfth day only a small fistula remained discharging 
only slightly at intervals. June 10, gastroenterostomy with occlusion of pylorus. Com- 
plete cure in two weeks. 

Moulongue't® reports a case in which there was an operation for perforated duo- 
denal ulcer. Suture of perforation ; gastroenterostomy. Drainage. Small fistula oc- 
curred after discharge of patient from hospital, and persisted for seven months. Opera- 
tion revealed an extensive induration at the site of the fistula and a marked stenosis 
of the duodenum. Removal of entire anterior portion of first part of duodenum. Com- 
plete cure. Patient discharged in fifteen days. 

Gaminara.^ — Patient, seventy-five years old. Subtotal gastrectomy for cancer 
of pylorus ; on the ninth day when the stitches were removed a slight inflammation of 
the skin was noticed and the next day a clear alkaline fluid appeared on the dressings 
having marked digestive action on the skin; during the next two days the opening in 
the skin became larger and about 150 cubic centimetres of this fluid .was obtained in 
the twenty-four hours. A siphon was applied four days after its appearance and was 
left in place for twelve days ; fistula healed in nineteen days. 

Johnson."® — Two cases: First case. — -Choledochoduodenostomy. Developed a large 
duodenal fistula with rapid emaciation and decline. Abdominal skin became excoriated. 
Treated by injecting into the fistula a i per cent, solution of citric acid, two to three 
ounces, three to four times per day. Complete healing in ten days. Recovery. 

Second case. — Cholecystectomy. There were two stones in the gall-I)ladder and 
one in cystic duct. Due to an anomaly of the cystic duct, the common duct was apjjar- 
ently divided. Later operation performed for choledochoduodenostomy (Mayo) around 
a six-inch length catheter. Wound drained. Four days later developed a duodenal 
fistula. Treated with citric acid same as Case I. Fistula healed in eighteen days. 
Recovery. 

Gilbride.^ — Operation for duodenal ulcer. Ulcer excised with cautery and pos- 
terior gastroenterostomy. Abdominal wound apparently healed f'tv fronavi. Oj) IciJtJj 
day when sutures were removed about 200 cubic centimetres clear fluid evacuated. 
Methylene blue given by mouth appeared on the dressing in three-quarters of an hour. 
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Author states there was a crater -like opening in the duodenum, twenty-five days post- 
operative. We assume that the case terminated fatally; author does not state. 

Gibby.'**' — C holecystectomy ; four days post-operative duodenal fistula developed. 
Continuous discharge with marked irritation of the skin. Wound reopened and injury 
repaired with linen sutures. Improved for a few days then fistula reopened. In two 
days patient’s condition seemed desperate. Abdomen opened for the third time. Closure 
rvas impossible so omentum was drawn up and sutured into the fistulous opening. Result 
was slight duodenal discharge persisting for several days which gradually stopped and 
patient made good recoverj'. 

Waltman.®^ — Choledochoduodenostomy. Duodenal fistula developed on seventh 
post-operative day. Blood changes consisted of decrease in chlorides and increase in 
urea. Toxsemia was treated by intravenous solution of sodium chloride. This case 
had an acidosis due to disturbed liver function from the obstruction. This was shown by 
low carbon dioxide combining power of blood. Glucose added to infusion 'was given 
for this condition. Wound treated by suction and fistula closed on seventh day after 
appearance of fistula. Patient discharged cured. 

Walters and Ballman" quote a case treated by Judd'’^ of duodenal fistula follow- 
ing resection of stomach with Balfour -Polya anastomosis for carcinoma of stomach. 
Suction was used to keep the fistula dry. Blood chemistry before operation was, chlor- 
ides milligrams 522 and urea milligrams 21. Subsequent to development of fistula 
chlorides dropped to 327 milligrams and urea rose to 84 milligrams. This case was not 
given intravenous sodium chloride. Resulted fatally. 

Alexander.^ — Perforation of first portion of duodenum through an old callous 
ulcer. Perforation closed and gastro-hepatic omentum sutured over it. A tube was 
inserted both in Morrison’s pouch through a right stab incision, and in the pelvis. Tubes 
removed on sixth day. Nine days post-operative frank duodenal fistula draining through 
stab wound in flank. Skin became excoriated in next twenty-four hours. Eleven days 
post-operative a duodenal tube passed by mouth and feeding started. Thick pads of 
gauze were strapped tightly over the opening of fistula. This reduced the discharge. 
Thirteen days post-operative X-ray showed duodenal tube curled up in stomach. It 
was removed. Treatment continued. Twenty days post-operative gradual decrease in 
discharge. Twenty-five days post-operative fistula closed. 

Lick.“ — Perforated duodenal ulcer with adhesions between gall-bladder and liver, 
near the terminal portion of the second part of the duodenum. Perforation approx- 
imately opposite the opening of common duct. Due to immobility and inaccessibility dos- 
ing was very difficult. Posterior gastroenterostomy. Cigarette drain with only rubber 
at lower end placed down to perforation. Duodenal fistula developed on fourth day, 
discharge was copious and foul smelling. Fifth post-operative day entire wound open, 
drainage profuse. Aspirations of wound by suction through catheter. Death from inani- 
tion and exhaustion on the ninth post-operative day. 

Case.“‘ — Tuberculosis of gall-bladder with dense adhesions about the gall-bladder 
which contained a large stone. Cholecystectomy with drain to cystic duct. Stomactt 
and duodenum normal except for adhesions. On sixth post-operative day duodenal 
contents were found in drainage. Carmine given by mouth appeared in the discharge 
from fistula. Skin was protected with charcoal. Intravenous injections of glucose and 
Ringer’s solution were repeatedly given. Suction was used but to no avail. On twenty- 
first post-operative day a duodenal tube was introduced well into the upper jejunum. 
The drainage diminished at once. On the thirtieth post-operative daj" and nine days 
after introduction of tube, it was removed. Patient recovered. 

Roth.“ — A man, forty-four years, into whose epigastrium, a little to the right of 
the mid-line, a splinter of wood had been forced. The splinter had been removed by a 
comrade. Abdomen rigid and liver area very painful. Laparotomy disclosed bloody 
fluid in peritoneal cavity; a tear in the liver; a tear in the second portion of the duo- 
denum 2 centimetres long from which exuded bile-stained fluid. There was a second 
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tear lower and more lateral. Both wounds were sutured and the area drained. Fifth 
post-operative day there was a discharge of bile and duodenal contents, which excoriated 
the skin. Protective dressing. On twenty-first post-operative day fistula was healed. 

Gruenfeld and Segoi.off.®” — In 1922 cholecystectomy with transperitoneal explora- 
tion of right kidney. Immediate post-operative course uneventful. Two weeks after 
discharge from hospital, developed abscess in right lumbar region which after incision 
and drainage, healed in ten weeks. A second abscess at end of one and a half years, 
which was incised and drained ; this incision did not completely heal. At end of three 
years there was still a very slight discharge from the sinus. Methidene blue was injected 
into sinus and the dye was found in the vomitus. By X-ray and injection of dye and 
iodized oil, a definite diagnosis of duodenal fistula was established. The pathology of 
its development could not, however, be determined. Due to the slight inconvenience of 
the fistula no curative treatment was instituted. 

WiNKELBAUER.®^ — Mail, fifty-oiie 5'^ears, partial cholecystectomy for gangrenous 
fundus of gall-bladder. Due to the poor condition of patient, the gangrenous portion of 
the gall-bladder was cut away, three stones removed and drain down to base of gall- 
bladder. Developed fistula which was still active when patient was discharged from 
hospital one and a half months later. Readmitted to inedical clinic with cardiac asthma, 
where patient died. Post-mortem showed coronary sclerosis and myocardial changes. 
There was a “Y”-shaped fistula, one arm of which communicated with the shrunken 
gall-bladder which contained one stone and the other arm entered the duodenum three 
centimetres from the pylorus. There had, however, been no discharge of duodenal 
contents. 

Of the forty-four collected cases in this paper, the total mortality is 18 
per cent. Twenty-one cases were operated upon for gastric or duodenal 
ulcer. Of these, four died. Of four operated upon for gastric carcinoma, 
three recovered from the fistula. Thirteen cases were operated upon for dis- 
ease of the biliary tract (one of this number having tuberculosis of the gall- 
bladder), ten recovered and three died. Two cases had nephrectomies; both 
were treated conservatively with recovery. One case of acute diverticulitis 
of the duodenum, one case of subhepatic abscess, and two cases of rupture 
of the duodenum. All recovered. 

If we add the sixty-one cases collected by Colp up to 1923) we have 105 
cases in all, with a combined mortality of 37 per cent. Forty-six cases were 
operated upon for disease of the stomach or duodenum. Thirt3'^-five were 
operated upon for disease of the biliary tract. Twelve nephrectomies; eight 
traumatic ruptures of the duodenum; one carcinoma of pancreas; one in- 
testinal tuberculosis ; one diverticulitis of duodenum ; one subhepatic abscess. 
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INTUSSUSCEPTION IN AN ADULT 

ASSOCIATED WITH ADENOMA OF ILEUM 

By Alfred H. Iason, M.D., 

AND 

Milton B. Filberbauim, M.D. 

OF Brooklyn, N. Y. 

Fn0^t TltE SURGICAL SERVICE OF THE JEWISH HOSPITAL 

The occurrence of intussusception in adults is relatively rare as com- 
pared with the iucidence of the same condition in early life. In consequence 
the diagnosis is difficult and the condition is not easily differentiated from 
other forms of intestinal obstruction. 

Whereas absence of discernible etiological factors is the rule in intestinal 
intussusception in children, the reverse is more generally the rule in later 
life. Perhaps the relative frequency of its incidence during the first year 
is due to the disproportion in calibre between the large and small bowel at 
the ileocaecal region, which is greatest at this time of life. It is believed 
by some that when the ileum joins the colon at an angle of greater than 90°, 
intussusception is more likely to occur. Furthermore, when the ascending 
colon has a mesentery, the intussusception may ascend high up; and, when 
there is no mesentery the process usually stops at the ileocaecal valve. The 
mobility, capacity and flaccidity of the caecum, and the undue length of the 
meso-colon in these cases afford favorable conditions for the invagination 
to occur. Thus, in an extensive and intensive analysis of this disease under- 
taken by Elliot and Corscaden in 1911, the following classification of 
etiological factors in 300 cases was noted : 

1. Those cases associated with benign tumors. 

2. Those cases associated with malignant tumors. 

3. Acute cases without demonstrable cause. 

4. Those cases associated with ulcers of tyiffioid, dysentery, tuberculous 
and other origins. 

5. Subacute and chronic cases without demonstrable cause. 

6. Subacute and chronic cases with intrinsic pathology of the intestine 
such as tuberculous infiltration. 

7. All cases associated with Meckel’s diverticulum. 

Of the cases with coincident pathology of the intestine definitely evident, 
those placed in the category of cases associated with benign tumors of the 
intestine formed by far the predominant number. Sixty or one-fifth of 
the total number analyzed were thus classified. Of this number, the greater 
part were found in the small bowel with the ileum the site of predilection. 

While benign tumors of the small intestine are being reported with in- 
creasing frequency, their occurrence is yet sufficiently rare to warrant note 
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being made of individual cases. Thus King states that only eight cases of 
true solitary tumor of the small bowel were found in 44.654 laparotomies 
at The IMayo Clinic. Ferguson found eight benign tumors of the small 
bowel in 3,327 autopsies at the Massachusetts General Hospital. Mallory 
reported eleven such tumors in 4,165 autopsies at the Boston City Hospital. 
King notes the order of frequency of the types of tumor found as myomata, 
lipomata, adenomata, fibromata, angiomata, fibromyomata, neurofibromata 
and cysts. 

Intestinal benign neoplasms may be present without causing symptoms 
of any kind. This is especially true if the tumor is small. In the latter 
case it may be an incidental and accidental finding in a laparotomy under- 
taken for another condition, or may be found at autopsy in case of death 
from other cause. Even somewhat larger tumors may be unproductive of 
symptoms if growth takes place toward the serosal surface, provided no 
pressure phenomena are exhibited. However, udien growth takes place 
toward the lumen of the gut, symptoms of obstruction, haemorrhage, or, 
more frequently, intussusception may occur. Thus in a series of forty-five 
cases of fibromata of the intestine reported by Clifton and Landry, thirty- 
three were associated with intussusception, of which number twenty-two 
were in the small intestine. 

The relationship between tumors of the small intestine and the occurrence 
of intussusception has been productive of much speculation. Various ex- 
planations have been advanced to explain the causal relation of the one 
to the other. Of these the greatest agreement appears to centre about 
the following: 

1. Mere weight and pull of the tumor by means of which that portion 
of the intestine attached to the tumor is dragged into the succeeding sec- 
tion of gut. 

2. Violent peristalsis due to foreign body reaction. This explanation 
differs from the preceding in that the process is regarded not as a passive 
one, but as an active one. The tumor is regarded as being dragged along 
by the hyperactive peristalsi.^- of the intestine initiated by the presence of 
the tumor itself. The attached intestine being pulled along with the tumor, 
intussusception occurs, 

3. In opposition to the above theory, Wardell has pointed out that the 
tumor is often at some distance from the apex of the intussusceptum. In 
explanation of this, he modifies the previous account of the course of events. 
He regards the origin in these cases as resulting from spasm of the gut 
around the site of the tumor, with relaxation distal to it. Thus “condi- 
tions are favorable for the final act of peristaltic gymnastics whereby the 
constricted part is induced to slip into the dilated portion” of intestine. 
In this connection, it is interesting to note, Lindsey and Perrin, quoted 
by Wardell, attempt to adduce the same explanation to account for the 
mechanism of intussusception in children. According to these authors, in- 
flamed lymphoid tissue of the intestine is producitive of an intestinal 
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reaction similar to that described above, the place of the foreign body in 
this case being taken by the inflamed tissue. Wardell warns of the danger 
of overlooking an intestinal tumor at operation due to its distance from the 
apex of the intussusceptum. He advises careful palpation of the proximal 
healthy gut in all cases of intv\ssusception over the age of two. 

4. Perverted muscle action due to the presence of the tumor has been 
advanced as a cause of the origin of this condition. 

5. Paralysis of the bowel is yet another theory adduced in explanation 
of intussusception in these cases. 

The occurrence of intussusception in adults may be associated with acute 
or chronic symptoms. Acute symptoms are those of acute intestinal obstruc- 
tion, usually, although not always, associated with a palpable mass. The 
presence of blood in the stools and a palpable mass by rectum are not 
constant. The occurrence of a bloody stool is far less frequent in adults 
than in children. When present it is usually due to torsion or ulceration 
of the tumor. One would, however, expect with twisting of the mesentery, 
symptoms of acute strangulation to rapidly supervene, bacteria invade the 
walls of the bowel and gangrene to ensue. This process involves the enter- 
ing and returning portions, but seldom the sheath. The gravity of the con- 
ditions provoked by intussusception is determined by the extent of the 
circulatory disturbance produced by the traction and compression of the 
vessels of the engaged portion of the mesentery. Mere invagination of 
the bowel need not lead of necessity either to strangulation of the involved 
part or to complete obstruction of the lumen of the intestine. But the usual 
sequence is venous stasis, exudation, infection, inflammation, and finally, 
gangrene. Chronic cases may give prolonged histories of recurrent attacks 
of colicky pains in the abdomen, rather vague in character and of irregular 
occurrence. These are occasionally accompanied by nausea, and rarely by 
vomiting. During attacks of pain a palpable mass may or may not be present 
in the right lower quadrant. 

Diagnosis . — ^The differential diagnosis is extremely difficult with the 
exception of those cases in which a palpable tumor is present. In the latter 
instance the sudden appearance of an abdominal tumor, usually in the right 
lower quadrant, in association with the symptoms of intestinal obstruction, 
should suggest the possibility of intussusception, but can by no means be 
considered as diagnostic. Other conditions, notably large bowel malignancy, 
may present a similar picture. Those cases, acute or chronic, not associated 
with the presence of a tumor mass are not to be differentiated, for the most 
part, from any of the other causes of intestinal obstruction. The diagnosis, 
then, is chiefly made at the operating table. 

The treatment of the condition is always operative and should always 
include excision of the tumor. This should be undertaken, first, to prevent 
the possibility of recurrence, and, secondly, to avoid the danger of malignant 
degeneration. That this latter possibility is not entirely remote is borne out 
by Collier who states that in 1911 five cases of malignancy of the small 
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bowel were reported from The Mayo Clinic, of which two started as 
adenomata with intussusception. 

Excision may be effected either by enterotomy and removal or by resec- 
tion of the gut. The type of procedure adopted is, to a great extent, de- 
pendent upon the condition of the involved portion of the bowel. In those 
cases in which the condition of the gut is good and the intussusception 
easily reducible, the intestine may Ijc opened and the tumor removed, ^^^^en, 
however, the intussusception is not easily reducible or the intestine is 
markedly inflamed, resection is the safest procedure. The latter may be 
performed in one stage or, as in the present instance, in two stages. 

Report of Case. — S. S., a white male taxi-driver, aged forty-nine, was admitted 
to the Jewish Hospital of Brooklyn in February, 1930, complaining of cramp-like 
circum-umbilical pains, nausea and almost complete obstipation of one week’s duration. 
Patient had taken several enemata without result. Ten years previously he had had 
an appendectomy and gastric operation for ulcer, the type of operation was unknown. 
The day previous to admission his pains became more severe and he vomited a black- 
colored vomitus on several occasions. Shortly after admission he vomited foul, fsecal- 
smelling material. On physical examination, he presented a picture of profound 
shock. He was extremely pallid and peaked and appeared in extremis. General 
physical examination was negative with the exception of the abdomen. The latter 
presented a right lower rectus and left upper rectus scar and was not distended. Tender- 
ness was present all over the abdomen and was most marked in the right lower 
quadrant where marked rebound tenderness was present. Temperature was 101.4°, 
pulse 120. Blood-pressure was 88/70, white blood cells 15,400 with 86 per cent, poly- 
morphonuclear cells. The urine contained a faint trace of albumen with many hyaline 
and granular casts. 

In view of the patient’s precarious condition, no e.xtensive operative procedure was 
contemplated. That he was suffering from an acute intestinal obstruction was obvious; 
he presented a scaphoid abdomen, faecal vomiting, was almost pulseless ; nevertheless 
his poor condition demanded an emergency procedure. The origin of the obstruction 
was believed to be traceable to adhesions from his previous laparotomies. The left 
upper abdomen was opened through a very small incision measuring about 2^2 inches 
in length, parallel to the rib margin, the first distended loop of jejunum secured, and a 
Senn (Fig. i) jejunostomy performed with marsupialization of the bowel to the 
parietal peritoneum. A large quantity of free serous fluid was noted in the abdomen. 
One hour after the operation the patient showed marvelous improvement. He felt 
better. Pulse was of good quality. There was no vomiting or nausea. Post-opera- 
tively as well as pre-operatively the patient was given large quantities of saline by 
hypodermoclysis and intravenously. He drained rather profusely through the jejunos- 
tomy tube, retained moderate quantities of food by mouth and had occasional small 
bowel movements and passed flatus. His cramp-like abdominal pains persisted, how- 
ever, at first less severe but gradually increasing in severity. Twelve days post-opera- 
tively the abdomen was opened again, through a lower mid-line incision. The small 
intestine was markedly distended and there was found a large intussusception of the 
ileum through the ileocacal valve into the caecum and ascending colon, involving about 
25 centimetres of intestine. The intussusception was easily reduced by slowly milking 
out the intussusceptum in the accepted manner. The ileum was found to be almost 
black, markedly inflamed, oedematous, lustreless, and showed evidence of beginning 
gangrene. A few inches from the ileocaecal valve was felt a firm mass (Fig. 2) inside the 
lumen of the ileum close to the apex of the intussusception. The ileum with the 
encircling mass was brought outside the abdominal wall and a first-stage Miculicz 
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operation performed. In this case an artificial anus was established through the 
small bowel. Due consideration and thought were given to the resultant liquid 
continuous fecal discharge and possible progressive malnutrition. However, the 
patient’s condition, together with the pathological findings, required heroic yet un- 
orthodox measures. Though trite to remark, “the end justified the means.” Drainage 
through the previous jejunostomy was maintained through a catheter. Three days 
later, that portion of ileum which had previously been brought outside the abdomen 
was resected to within a short distance from the abdominal wall by cautery. Nine 
days later a spur clamp was applied in the usual manner and twenty-five days following 
the first stage the continuity of the ileum was reestablished. The post-operative course 
was entirely uneventful. Three daj's after the final closure the patient had his first 
normal bowel movement, and two weeks following, was discharged. 

The resected intestine was 19 centimetres in length. On opening the lumen there 
was found at the site noted at operation a cauliflower growth within the lumen of the 
gut about 4 centimetres in diameter, attached to the intestinal wall by a short pedicle. 
About 2 centimetres proximal to this was found a second polypoid mass about 3 centi- 
metres in diameter with a smooth surface, discolored and red. This growth could not be 
felt at the time of operation. (Figs, i and 2.) 

The surrounding intestine was quite oedematous. Microscopical examination showed 
the intestinal mucosa to be the seat of a localized area of hyperplasia of the glands 
from which there extended a mass of mucoid substance in which were found strands 
of deep-staining epithelial cells, distorted in outline. Although the superficial portion of 
the nodule showed no tendency to alveolar arrangement of the epithelial cells, the 
portion adjacent to the adjoining normal mucosa was definitely adenoinatous in 
character. There was an associated polynuclear cell and mononuclear cell infiltration 
with numerous plasma cells found at the base of the nodule in the surrounding intestinal 
wall. The oedema was limited to the superficial portion of the mucosa. The pathologist’s 
diagnosis was benign adenomatous polyp with mucoid degeneration. 
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JEJUNAL ALIMENTATION 
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The matter of feeding human beings and experimental animals solely by 
bowel has received some attention in recent )^ears from an experimental as 
well as a clinical standpoint. Clinically the problem is met with in a number 
of different conditions. The duodenal tube is not infrequently called upon 
to provide a means of eliminating the stomach for various reasons from its 
usual role in the digestive processes. With recent advances in the surgery 
of the intestinal tract, surgeons have been called upon repeatedly to perform 
jejunostomies and ileostomies for divers causes. Most attempts, however, 
to maintain life satisfactoril}'- under these conditions have not met with suc- 
cess. Duodenal feeding in the hands of the internist has undoubtedly been 
most successful when employed for short periods of time, i.e., a few days 
to a few weeks at most (Einhorn,^ Friedenwald,^ Friedenwald and Ruhrah,® 
and Lehman and Gibson'*). The greatest difficulty seems to lie in the fact 
that it is hard to find a bland food, non-irritating to the gut, which contains 
enough calories to meet the everyday requirements of the body and enough 
liquids to maintain the normal hydration state of the tissues, without over- 
distending the bowel, causing pain, or upsetting the normal digestive proc- 
esses, producing nausea, vomiting or diarrhoea. In the experimental field 
this subject of intestinal alimentation has come up recently owing to the 
efforts that have been made to solve the problem of intestinal obstruction. A 
number of workers have produced intestinal fistulse with obstructions of the 
gut at a higher level in order to feed the animals and thereby eliminate inani- 
tion and dehydration as etiological factors in the lethal issue of intestinal 
stasis (Jenkins,“ White and Fender**). All endeavors in this field, however, 
have met with only moderate success. No one, as far as we can determine, 
has been able to maintain life satisfactorily in human beings, or experimental 
animals solely by jejunal feedings. One of us (A.C.I.) has attempted to 
maintain dogs solely by jejunal fistula alimentation several times during the 
past twelve years without success. 

Theoretically any method of jejunal alimentation should consider the 
following physiological principles: First, a bland, non-irritating, easily di- 
gested pabulum containing all the essential food elements should be used, and 
second, it should be administered slowly, simulating the manner of emptying 
of the stomach. It might be thought that the pabulum should be predigested 
with gastric juice and have pancreatin and glucose added. We have used 
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this latter theoretical principle, but have found that such a mixture was 
irritating to the bowel. 

With the above principles in mind, we decided to study this problem with . 
persistence, believing that its solution would be of definite clinical, as well as 
experimental, A'^alue. Dogs were selected for the work because in the first 
place the physiology of the gastro-intestinal tract of the dog is quite similar 
to that of man and secondly this animal is the one most commonly used in 
the study of intestinal obstruction. 

In order to have an easily accessible means of introducing the food directly 
into the bowel, the dogs were first operated. ' A jejunal fistula was made in 
the following manner.'^ Under ether anaesthesia and with sterile technic, a 
right rectus incision was made. The peritoneum was opened and the distal 
ileum located. A segment of the ileum, about lO to 12 centimetres in length, 
and about the same distance from the ileocaecal valve was sought out and 
isolated by sectioning. The continuity of the ileum was reestablished by an 
end-to-end anastomosis and the distal end of the segment was then connected 
to the jejunum about 15 centimetres distal to the ligament of Treitz. by an 
end-to-side anastomosis. The proximal end of the segment was brought out 
through a right rectus stab wound. The abdomen was then closed iiT the 
usual manner. (The type of jejunostomy generally performed in man does 
not work well in the dog because of excessive leakage.) 

After recovery from the operation each dog was fed in the usual manner 
on regular dog food until he had fully regained his pre-operative strength 
and weight and all evidence of abdominal tenderness had subsided. Then all 
foods and liquids were immediately and completely cut off by mouth. Va- 
rious diets were then introduced into the bowel in an attempt to find one 
which Avoulcl be satisfactory. After trying a great number, one was finally 
found which would apparently maintain a dog alive indefinitely in an excel- 
lent state of health. On this diet two dogs were kept alive one month each 
during the hottest part of July and August when the afternoon temjjerature 
varied between 86° and 103° F. These dogs lost no weight and one even 
gained slightly. All weights were taken in the morning after a twelve-hour 
fast. Both dogs were at no time dehydrated as determined clinically by the 
skin turgor test. They both exhibited unbounded energy and appeared to 
be in as good spirits, if not better, than the rest of the dogs kept in the same 
room, fed in the normal manner, on regular dog food. 


htgredicnis 


Auioimt Calorics 


Water 3000 cc. 

Cane sugar 150 gms. 615 

Peptone (dried) 100 gms. 410 

Wheat flour 300 gms. 1091 

Milk, whole 2000 cc. 1432 

Cream, 20 per cent 1000 cc. 1800 

Total , , , 5348 (approx.) 

6550 cc. (approx.) 


5348 X 100 — 80.0 calories per 100 cubic centimetres of food, approximately. 

65^ 
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SCOTT AND IVY 


good condition four or five days at least. No putrefaction or other changes 
can be noted in the food at the end of this time. 

In feeding, the food is measured out and warmed to body temperature 
and given through a rubber tube connected to a pressure bottle. 

At first the food has to be given slowly and in small amounts, i.e., 200 
cubic centimetres are given at one feeding and approximately 30 or 40 
minutes are taken to introduce the food. After about a Aveek’s time the gut 
apparently dilates or accommodates itself to this mode of feeding, so that 
gradually the amount can be increased over a period of one, two or three 
weeks until quantities as great as 500 or 600 cubic centimetres can be giA^en 
in a OAie-hour period. Thus a 10- to 15-kilo dog can be maintained on three 
feedings a day. HoAvever, no matter Iioav easily a dog may accommodate 
large feedings, it has been found that smaller feedings at more frequent 
intervals can be digested and absorbed more readily, Avith less danger of 
producing diarrhoea. The same methods are adopted in giving the food to 
humans, and the same cautions must be observed. We believe it more ad- 
visable to give it by the Murphy drip method to humans. But only two or 
three hundred cubic centimetres of the pabulum should be put in the Murphy 
apparatus at one time, in order to reduce bacterial growth and decomposition, 
which produce irritating substances. The funnel method that is usually 
employed is not advisable because too large quantities are introduced in a 
short period of time cause distress and may lead to peristaltic rushes Avhich 
Avill move the food into the colon. 

Since this diet is deficient in vitamins, Ave add to the daily feedings vita- 
mins in the folloAving forms : 10 cubic centimetres of cod-liver oil emulsified 
in bile; 2-5 drops of Adosterol; one egg-yolk; vitamin B concentrate (Harris) 
I gram; yeast “foam,” 0.5 gram (fresh moist yeast caused diarrhoea) ; 0.5 
cubic centimetres carrotin extract; 20 cubic centimetres neutralized tomato 
juice. RaAv undiluted and unneutralized fruit juices cannot be introduced 
since they are irritating, e.g., the juice of half a lemon added to a feeding 
caused peristaltic rushes and diarrhoea in one dog on several occasions. 

When not taking food by mouth, the mouth becomes foul and tartar 
collects on the teeth. This is prevented by Avashing the teeth daily Avith 
dilute lemon juice. 

At the time of this Avriting three patients have been carried along on this 
pabulum for varying periods Avith success (one case reported by Dr. Fred- 
erick Christopher, in press). We now have a dog that has been maintained 
on this method of jejunal alimentation for six months in spite of the fact that 
throughout this period he has lost via gastrostomy all the gastric juice 
secreted, Avhich has averaged 500 cubic centimetres per day. This dog has 
not only received no food or Avater by mouth, but has also obtained no fluids 
subcutaneously, intravenously, or by rectum. All fluids and food have been 
given solely by the jejunal fistula. This dog has required about 50 cubic 
centimetres of AA'ater per kilo daily to make up for the fluids lost in the 
gastric juice (lo-kilo dog) in addition to the 100 cubic centimetres of food 
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per kilo daily. The chlorides lost in the gastric juice have been replaced by 
adding sodium chloride to the diet. After the dog had been fed on this diet 
about three months, a secondary anaemia appeared which we have been ap- 
parently controlling by the subcutaneous administration of ferric citrate 
(grams ij4) every other day. This observation falls in line with the obser- 
vations of Ivy, Morgan and Farrell® on the occasional occurrence of anaemia 
in totally gastrectomized dogs. 


SUMMARY 

After many failures a method and a pabulum for jejunal alimentation in 
dogs has been found which will maintain body weight for long periods. The 
constituents and method of preparing the pabulum have been listed and 
described. The pabulum is non-irritating to the gut and is readily assimilated. 
Food substances which are irritating to the gut have been pointed out. The 
pabulum is best tolerated when administered slowly, simulating the rate of 
gastric evacuation, which prevents distress from overdistention of the jeju- 
num and peristaltic rushes from emptying the pabulum into the colon. We 
are convinced that the pabulum and method of administration will prove to 
be of definite clinical value on the basis of the fact that all the recommended 
food mixtures and methods of administration heretofore used clinically 
proved unsatisfactory for maintaining jejunostomy dogs. 
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INTRAVENOUS UROGRAPHY* 

By Aly.xander Randall, M.D. 

OF Philadelphia, Pa. 

The year 1930 has seen the introduction into urologic diagnosis of a safe 
and accurate means whereby an intravenous injection of a drug can be fol- 
lowed by a Rontgen-ray examination of the entire excretory urinary tract. 
Novel as this method is in its perfection, it, nevertheless, celebrates the silver 
anniversary of such investigative methods. Twenty-five years ago, a young 
Hungarian student submitted himself to cystoscopy followed by ureteral 
catheterization; this in turn was followed by a pelvic injection of a colloidal 
silver preparation whose action was unknown, and this again was followed by 
a Rontgen-ray exposure. By this personal experimentation performed by 
Professor Voelker upon Alexander von Lichtenberg, pyelography was born, 
and from this conjugation of urology with rontgenology, accuracy of renal 
diagnosis and perfection of renal surgery were enriched one hundred-fold. 
During these twenty-five years this type of urologic diagnosis has gone 
through many phases and progressive changes, until we had come to feel that 
it had reached its perfection, and yet constantly in the background of every 
worker has been a feeling of insecurity, a lurking sense of danger, and from 
an inability to describe the normal, there existed an appreciable difficulty of 
interpreting the pathologic. These evidences undoubtedly suggested to each 
one working in this field the realization of the value that an intravenous 
method would give, and though numerous efforts were made in this direction 
in several clinics, nothing of a tangible and useful character was developed. 

History . — Professor Arthur Binz, of the Kaiser Wilhelm Institute, Berlin, 
Germany, had been devoting the greater part of his efforts in recent years to 
a study of the selectan series of drugs. In this series he had synthetized over 
seventy preparations and when it was found that some of these preparations 
had distinct renal affinity, it was debated whether or not, because of their 
chemical composition, they likewise might not have radiographic value. After 
several months of abortive effort, in the hands of various investigators, the 
problem was brought to the attention of Professor von Lichtenberg, of St. 
Hedwig’s Krankenhaus, Berlin. Between them (Professors Binz and von 
Lichtenberg), there were chosen, out of this series, eleven drugs whose chem- 
ical composition suggested the possibility of their being of value in urography, 
and Doctor Swick, working under Professor von Lichtenberg’s direction, first 
studied their clinical properties. 

It is interesting in retrospect to realize that the drug then known as Num- 
ber 9 was thought at first to be the least likely agent, as its solubility was 
unusually low and its iodine content low. But, nevertheless, as the work 

* Read before the Pliiladelphia Academy of Surgery, February 2, 1931. 

1202 





^efo 




It 


Pi-ox 


terii 


the 




-Ur, 


’'='^ to ie ^*OG, 




^^OS0/p 


fOA* 




Vc 


ai?c/ 


ijjp- 




the 


con.7!'^P' 








a«c/ 


JS 


*to « om" "''° "'« W ‘'“'"t’oond”"''"'"'"? 4 

‘'’‘tognlze ! '“sties '"'’'‘'fesf , -’'."tf^-es ,-f *'^6;^, „ «---it. of 

;« --Z -” » ,. ■■,: S'*; ■-,£"- 


^iO^r 

P®' cent. ' *'"■30- 




s«J}p/e 


the 


''*^«or 7 a/l 7 ^ of /ou;- . 

n-P , . 4 

• ^o that 


thr. 


o^^/j z-;,^ r! 


^ojecf/o 

tzrs, 


adnj 


^^heu 


imimiss?~.ss 


5r;s, 


^-•-.is ».e n;::::;, 2 -.cte: 

t'le fete" • " '“»'W /n'T 


7 


'^’'‘^steverl ^Oo 

’’■' 7 *t,.,s; 7 «>i«ofZ'''’« 


P'-olon^y "''■« be fo7.'°*"c. 


''^'1 beVe 'yyy Lik^,^. 

"" ''-'^te;!;:^ ^-'’ft;:'::: 7 '-“'sr:;t"^^^^ -*catei: 

"""■■- ■ '"'"■ ■■•■ ' nrS «>« & that ,r««fn„ 

""'cwZ'"'-''- ill t/ Vonef 7' ^cnt. ',' Paase., 




^^ol^t. 




iOij }g 

4ffer 




seenned ;;^Ud, k'oby 

t-r-,.. ^y fi t-r^^4 jijj,, otajjjp ; , ^tore h^ _ 




'=<?“a/s 


'fat, 'on °t 

^-^7 f/je f^^oac/j, 
ciear,,- of 


es, 


^fs 






co;3ce 


> Or 


O, 


ocasf, 


C«f , - "'-osefe'^"'^'^*- >- ’‘"''■d' 


o^2a// 


■■^^ac/o 


aj3 


even iP"" cent. 

^ret 


"' as •'’'Ctt in 




' ^°'tHio,y ^O'v of 
^'’crefoee "''’'^P 


•5peire„» -wood... 

'=”'Pat,o„ 

■ -f «« 

tbe nnt; PiZr^^; 

/,w oe obzg • ® ’ ^Teafej. T^ as 

d '■''“/ f„,t’?‘y Of fbe ’ "t's ^i,y^’’>f^tio„ a^^Pty. 

tee '°« a»d otcceptf *'=PPper 

c;:"- tr" apc/T " pt*. 

fpnet "'^ '^Pst't^ .'Peas 

^P'atera; pi!^f'''°S''apI,y 'tact a^' “"*Pstood°"/*P°“fb 4 P' Pena/ 

to Z'^Pe, P'cfures ^ 'Wio/e. ag-w,, . inten 


ifjre 


6e «cz/ 


IVg 

. oa TT"-^ ’ ^'^0 

"' «■» fat 


""■«' «>;: ''^'-'ptne ;: ’-pe:':.::;r ««p'oT ^°p 


f/je 

^°uaci7 7^ — 
are g. on Phar,^ 

^opa^ y, n7acj- 


J205 


o^^aas. 

’^<^ual 


^onefof. 


Ore 


^-^7 


^clegg 

'”’ P='"o'oS"^ '"*'P^Pa;’ !^^^"°"at/y 
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studying the urinary system as a whole and interpreting its dynamics and its 
physiologic functioning parts, according to whether or not they be normal 
or pathologic. 

As this drug is eliminated through the renal glomerulus, it stands to 
reason that those lesions, which in any way interfere with glomerular func- 
tion, will cause a poor excretion of the drug and a poor visualization of the 
organ. Hence, we find poor or non-visualization in glomerular disease, in 
pyogenic infection, in tuberculosis and tumor, but may get remarkably good 
pictures in cases of advanced tubular nephritis. Non-visualization will also 
occur in destroyed or non-functioning kidneys, in kidneys undergoing tem- 
porary inhibition (anuria), and in kidney abscess. Likewise, one must 
beware of the occurrence of marked diuresis which might so dilute the drug 
as to give the impression of poor or. non-functioning organs. 

Technic . — The drug is prepared b}' dissolving 40 grams of uroselectan in 
100 cubic centimetres of double distilled water. This is twice filtered and 
then sterilized by either autoclave or water bath, as any other intravenous 
solution would be prepared. It is administered by direct intravenous injec- 
tion and given slowly at body temperature. Ordinarily, two 50-cubic-centi- 
metre syringes are utilized. We have made it a rule that before starting 
administration, the patient is fluoroscoped in order to be sure that there is an 
absence of gas in the intestinal tract. It is obvious that with an excess of 
gas shadows, it is impossible to satisfactorily read pyelograms by this method. 
In children, the dosage has been decreased, but not to the extent which 
other drugs are limited. For instance, we have used from 50 to 80 cubic 
centimetres in twelve-year-old children; have given 20 cubic centimetres to 
a twenty-two-months-old infant; 23 cubic centimetres to a twenty-three- 
months-old infant, all without evidence of an)^ trouble. 

Immediately following the injection of the drug, the patient appreciates 
a sensation of flushing over the body which is accompanied by dryness in 
the throat. These two symptoms are practically constantly present, and are 
always of transitory duration, and except for them we have not seen, in 
over two hundred administrations, any other untoward s)miptoms. We have 
not seen thrombosis at the site of injection, nor irritation where some of the 
drug has been inadvertently lost in the tissues. Following its administration 
our routine has been to take an informative plate in fifteen minutes. This 
plate should be immediately developed, and if it shows evidence of good 
elimination, we empty the bladder and take stereoscopic plates fort3’’-five 
minutes after the injection. These can be read and from them the time 
interval judged, but, on an average, the final pair of plates are usually taken 
at an hour and a quarter after injection, and these are taken in the prone 
and in the erect posture. 

If there is evidence of low function, the above time intervals can readily 
be changed, and if function is particularly depressed, one might not obtain 
satisfactory elimination and good visualization until hours have passed by, 
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in recognizing the occasional case of polycystic disease, the existence of 
bilateral hydronephrosis, and the recognition of fused, solitary, or mal- 
formed kidneys. 

Intravenous urography is particularly valuable in the study of the 
dynamics of the urinary tract, either as a whole in peripheral obstruction, 
or in part in ureteral obstruction. It is interesting to feel that we ate watch- 
ing work. 

Intravenous urography is of distinct value in studying cases of ureteral 
calculus, for here we get not only our most brilliant pictures, but it will 
inform the surgeon of those cases which are in need of immediate operation 
because of complete blockage of the ureter, and will distinguish these from 
the cases where only a partial blockage exists, and time might be spent in 
cystoscopic endeavors to aid the stone’s passage. 

Intravenous urography has already taught us certain physiologic functions 
which until now were unknown. It has proved the existence of a diastole 
and systole of the renal pelvis. It has disproved the contention that the 
renal pelvis is normally emptied and has shown that it is normally almost 
completely filled. It has given us new ideas in regard to the normal anatomy 
and location of the ureter, an organ which, heretofore, has been depicted, but 
only under abnormal conditions. It has taught us to appreciate the peristaltic 
wave of the ureter, and to interpret the normal from the abnormal; it has 
shown us characteristic narrowing and isolated dilatations, and has put the 
subject of ureteral stricture where it belongs. 

Contraindications . — Investigation has shown that though the major por- 
tion of uroselectan is eliminated through the kidneys, a small portion is 
excreted through the liver, and at the same time the skin seems to act as a 
depository for the drug in smaller quantities. While high-grade kidney 
deficiency may not be a contraindication to the administration of the drug, 
it becomes one as it is useless to expect any pictorial results if kidney func- 
tion is markedly depreciated. If, in addition to renal disease, there exists 
hepatic disease, the administration of the drug is considered contraindicated. 
In cases where poor results are obtained, one must not only think of deficient 
function, but must likewise realize that active elimination may be playing its 
part. This, however, is easily excluded, or included, for a well-outlined 
bladder shadow will immediately indicate good function even if the upper 
urinary tract shadows are absent; while a poor vesical shadow will immedi- 
ately prove deficient function on the part of the kidneys. Whenever there is 
doubt, one must realize that this is but one method of investigation and that 
the older procedures of cystoscopy, of ureteral catheterization, of the study 
of separated specimens, of the differential function tests, and of instrumental 
pyelograms are not to be neglected and are often quite definitely indicated 
in aiding the interpretation in a difficult renal stud3\ 

CONCLUSIONS 

I. Pyelography by uroselectan is an entirely physiologic procedure and 
outlines the entire urinary tract devoid of artifacts, giving simultaneous 
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functional reactions, and permitting- the stud}^ of the d)mamics of a whole 
system. 

2. Good pictures are neither expected nor actually wanted, for we are 
reading renal function to be surgically interpreted, and do not want, or need, 
artificial accentuation. As a visual portrayal of renal function, outstanding 
pictures indicate abnormalities, and this is especially true in ureterograms as 
characteristically observed in ureteral obstructions. 

3. Failure of excretion indicates lack of unilateral or bilateral function, 
and here the cystographic outline fi'om the drug’s elimination is the key to 
the renal activi^3^ 

4. Problems of interpretation will naturally and constantly arise, but we 
will learn to overcome them and experience will eliminate them all in time. 
One should not hesitate to fall back upon the more tried and understood 
methods of ureteral catheterization, differential function tests and instru- 
mental pyelography, but the most important and most valuable adjunct of 
this method will be the establishment of a close cooperation between the 
rontgenologist on the physical side, and the urologist on the clinical side, and 
unless this cooperation is sought for and forthcoming, there is danger that 
this method, so easy of administration, and so difficult of interpretation, may 
lead to two unsuspected errors : one. that needless surgery will be undertaken 
on insufficient grounds ; and second, that early diagnosis and necessary sur- 
gery will be denied from inadequate interpretation. 
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PRIMARY CARCINOMA OF THE OVIDUCT 

By William O. Johnson, M.D., and Aura J. Miller, M.D, 

OF Louisville, Kentucky 

FROJI THE DEPABTltENTS OF GYNECOLOGF AND PATIIOLOGV OF THE CNIVEBSITY OF LODISVILLE 5IEDICAI. SCHOOL 

A LESION which occurs iu about 0.45 per cent, of all genital tumors, that, 
out of 250 reported cases, has in but one instance been diagnosed before oper- 
ation, and which, in addition, is associated with only 04.5 per cent, three-year 
cures, should be carefully studied whenever possible. 

We present, in this report, the only case on record in the Gynecological 
and Pathological Departments of the .School of Medicine, University of 
Louisville, of primary oviduct carcinoma, and wish, also, to summarize 
briefly some of the preceding excellent reviews of the literature on the 
subject. 

History. — Renaud,^ in 1847, recorded the first primary carcinoma of the 
oviduct, but not until 1888 did Orthmann* give the first complete descrip- 
tion of the lesion. Barth and Sanger,^ i 895 ) gave the first detailed descrip- 
tion and classification, which has remained classical to date. 

Since then there have been reviews of the literature. The most out- 
standing of these are Vest,'* 1914, Wechsler,® 1926, Laing,® 1927, Whorton 
and Kroch,’^ 1929, and with the latter publication the number of recorded 
cases was brought to 232. The literature has been so thoroughly covered 
by the above authors that we wish but to enumerate those cases that have 
been published since the article of Whorton and Kroch, and add the one 
case from our laboratory. Eighteen cases have been reported, distributed as 
follows; Wolf,^ I, 1928; Scott and Oliver,*^ 2, 1929; Callahan,*® i, 1929; 
Bortini,*® I, 1929; Watkins and Wilson,® i, 1930; Stanca,** I, 1929; CowaiU® 
I, 1930; Anspach,*® 2, 1930; Holland,** 8, 1930. 

In recent years there has been a rapid rise in the number of reports in 
this country, indicating that more careful attention is being given the 
disease, and that there is a more accurate reporting of cases. 

Etiology . — The etiological factor is as yet undetermined. Sterility is not 
more common in women with carcinoma of the tubes than in women with other 
pelvic tumors. Thirty-two per cent, in Wechsler’s cases were sterile, and 
29 per cent, had only one child. The number affected with pelvic inflam- 
matory disease will explain some of these cases of sterility. 

Chronic salpingitis was present in only 8 per cent, of Wechsler’s cases. 
Is it not possible that in some cases the infection may be secondary to the 
papillary growth? If chronic salpingitis is a predisposition toward cancer, 
it is also a help in developing a barrier against early dissemination by seal- 
ing off the tube, thus aiding in the closure of lymphatic channels by in- 
flammatory reaction and scar tissue formation. 

1208 



CARCINOMA OF THE OVIDUCT 


One group of authors believe that foetal aulage or embryonic remnants 
are predisposing factors. The tubes and the uterus arise from the muellerian 
ducts. The epithelium of the uterus, however, undergoes tremendous 
changes during menstruation and pregnancy and is exposed to infection and 
traumata more frequently than the tubal mucosa. The tubal mucosa is all 
of one type, inactive to a great extent, and well protected in most instances, 
changing but little during menstruation and pregnancy. There is only one 
point where a transition of mucous membranes occurs, namely at the cornu 
of the uterus, where primary papillary carcinomas are rarely, if ever, found. 
So it seems that some of the so-called predisposing agents in the production 
of carcinoma do not often exist in the tubes, which may be one of the deter- 
mining factors in its rarity. 

There is, however, a sequence of associated changes in the genital organs 
which may be of significance. In 74 per cent, of the cases reported, the 
disease occurs after the patient’s fortieth year; in 27 per cent, of instances, 
cystic changes in the ovaries are associated with it; and in about 17 per cent., 
fibroid changes in the uterus. In senilit}'’ we think of changes in the cellular 
structure as toward atrophy and fibrosis. But with premature senility, and 
especially in the presence of infection in tissues that have a papillomatous 
arrangement, could not this early senile change be that of stimulation and 
abnormal undifferentiated growth, rather than atrophy and fibrosis? In 
other words, growth is excited before the phase of degeneration appears, and 
a susceptible individual, under these conditions, miglit develop carcinoma. 

Symptoms . — There are no essentially characteristic symptoms and their 
duration varies from a period of months to years, at times blending with 
symptoms of pelvic inflammatory disease and fibroids. Cancer of the oviduct 
is mere rapid in growth than cancer of the fundus, but not ,so rapid as 
ovarian cancer. 

The earliest and most constant symptom of primary carcinoma of the 
Fallopian tube is pain located in iliac regions, usually definite and severe, 
sometimes sharp and colicky, or cramp-like and paroxysmal, and a profuse 
amount of discharge from the vagina. In view of the frequent association 
of the disease with uterine fibroids, the sharp pains- may be superimposed 
upon a long-standing, dull pelvic ache. 

Vaginal discharge may be of the most variable character, from serous 
watery discharge to blood-tinged, with varying degrees of color, due to the 
degeneration and oxidation processes in the blood, during its passage into 
the vagina. The amount of discharge is also variable and may be spasmodic. 

The menses are commonly disturbed and almost every type of menstrual 
irregularity has been observed. Metorrhagia and menorrhagia are most com- 
mon, and are associated at times with a foul odor. The menstrual disorders 
are so varied and inconsistent as to be of little aid in the diagnosis. 

Weakness and weight loss are found in about 25 per cent, of cases. 
Gastro-intestinal symptoms, genito-urinary s}-mptoms. backache, and other 
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symptoms are no more frequent in this disorder than in other pelvic condi- 
tions, so they, too, are of little help in the diagnosis. 

The rarity of tubal carcinoma, together with the absence of any char- 
acteristic signs or symptoms, makes the diagnosis very difficult. 

If a woman at or beyond her menopause develops a blood-tinged or 
serous watery vaginal discharge associated, or not, with rather severe per- 
sistent pain, and by bimanual examination the uterus is not found enlarged, 
but an adnexal mass is felt, with or rvithout a known cause for the mass, 
and if curettage reveals no pathology of the endometrium, tubal carcinoma 
should be suspected, and laparotomy advised. 

Indiscriminate use of radium to arrest vaginal bleeding, without a definite 
diagnosis, has been one of the causes of delay in the treatment of some of 
these cases. 

It is a wise precaution, when operating on pelvic inflammatory cases 
which are in the cancer age, to have available a pathologist who will open 
the oviducts and examine them before the abdomen is closed. If a papillo- 
matous mass is found, a radical operation may be done immediately, if the 
patient’s condition warrants. 

Treatment and Prognosis . — The consensus of opinion is that the best 
form of treatment is block dissection of both oviducts, ovaries and uterus 
in early cases, with a wide dissection of broad ligaments and parametrial 
areas. In cases where there is a question of metastasis a thorough radiation 
of the abdomen should be given after primary healing. 

. Due to the variable and incomplete procedures of the past, and the late 
stages of the growth when found by the surgeons, only about 04.5 per cent, 
of the cases reported have obtained a three-year cure of the disease. 

The causes of such a high mortality in these cases are due to ; 

(i) Highly malignant growth, {a) Peritoneal implantations early. (Z?) 
Rapid metastasis by means of broad ligaments and lymphatics. (2) Retarda- 
tion in diagnosis and overlooking early unsuspected cases. (3) Incomplete 
surgical procedures. (4) Cases with questionable metastasis not followed 
up with radiation. (5) Insufficient diagnostic criteria to detect early cases. 

Case History. — E. S., aged forty, colored, was admitted to the Gynecological De- 
partment of the Louisville City Hospital, June lo, 1930, with a diagnosis of uterine 
fibroids and salpingitis, her chief complaint being pain in lower left side of abdomen, 
abdominal tumor. Her family history was essentially negative. She had had two full- 
term pregnancies, no miscarriages; otherwise her personal history was also essentially 
negative. Alenses began at thirteen years of age, regular, every thirty days, duration 
three days; after first pregnancy, twenty-three years ago, has had a prolongation of 
periods to five days, with slight whitish discharge and dull pelvic pain. Condition has 
otherwise remained the same. 

Present Illness. — April, 1930, menstrual period was more painful than usual; about 
three weeks later, May 23, 1930, bleeding began and this period was associated with 
much pelvic pain, no clots in flow; vaginal discharge remained the same and vaginal 
bleeding continued until June 16, 1930, date of operation. About the beginning of the 
last period of bleeding. May 25, patient noticed a rather sharp persistent pain in lower, 
left quadrant of abdomen and during past week has had nocturia one to two times, 
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increasing weakness, and dizzy, swimming sensation in head. Bowels regulated. Has 
not noticed loss in weight. She was a well-developed and nourished colored woman of 
forty years of age. General examination was essentially negative, lungs clear to percus- 
sion and auscultation, pulse 90, blood-pressure 156/90. Her abdomen was rounded and 
rather thick-walled ; on palpation, a rather firm tumor mass which extended almost to 
the umbilicus was made out ; inguinal glands palpable, no definite localized tenderness. 
There was some bloody vaginal discharge, no Bartholin glands palpable. The cervix 
uteri was enlarged, firm, lacerated; the pelvis was partially filled with a firm, irregular 
tender mass, with most marked tenderness on the left side. There was also some ten- 
derness on right, but size of pelvic mass and tenderness did not permit detailed aden- 
exal examination. 

June 16, 1930, she was subjected to supravaginal hysterectomy, bilateral salpingec- 
tomj', left o6phorectom3% appendectomj". Uneventful convalescence; patient discharged 
from hospital at end of three weeks. The wound healing had been per priinaim ; gen- 
eral condition good. 

Pathological f hidings. — Gross Description. — Specimen consists of body and fundus 



uteri, with attached tumor masses, oviducts, left ovary and the appendix. Attached to 
the uterus are numerous tumor masses, some of which are subserous, others are intra- 
muscular and one is submucous. The largest measures ii centimetres in diameter and 
the smallest ones are barely visible. These tumors are light pink in color, are ver}’’ firm 
and on section reveal interlacing striae quite typical of leiomyomata. The^ uterine 
cavity is made irregular by the submucous tumor and it is also distorted by traction from 
other tumors in the wall. The mucosa is not remarkable. 

The distal portion of the left oviduct is expanded into a bulbous mass, measuring 
40 b}’’ 22 millimetres and the end is sealed. It is soft, but not fluctuant. Section 
reveals the enlargement to be the result of grayish, friable tumor growth entirclj" filling 
the lumen and extending deep into the wall (Fig.i). Small portions of it are jellowish 
in color and evidently necrotic. The ovary is attached. It is about one-half normal 
size and sectioned surface reveals a number of follicular cj’sts in various stages of 
development. The right oviduct is not remarkable. The entire mass weighs 1500 
grams. The appendix measures go by 3 millimetres. The distal portion is almost em- 
bedded in the mesenteric fat. There is some scar tissue extending from appendix down 
into mesentery for a short distance. Cross section reveals no lumen, the central portion 
being light-colored, firm scar tissue. 
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Microscopical . — The lumen of the appendix is filled in by old scar tissue in which 
there are a few lymphocytes. There is some scarring also in the outer coat. The lesion 
is entirely healed. 

Sections of the uterine tumor masses reveal a smooth muscle parenchyma with a 
moderate amount of connective tissue stroma, in which hjMine degeneration has begun. 
The cells are all well formed and regular in size, shape and staining reaction. Sections 
of the uterine wall reveal a very slight, diffuse lymphocytic infiltration throughout the 
musculature. There is early hyaline degeneration of the connective tissue and these 
nuclei are pyknotic. In the mucosa there are a few lymphocytes also. Glands art 
few; there is some oedema. 

Oviduct . — Sections of the left tube show the central portion to be made up of 
neoplastic tissue composed of epithelial parenchyma and new connective-tissue stroma 
(Fig. 2). The epithelial cells are elongated and are otherwise similar to those of the 
mucosa of the oviduct. They are arranged in a few imperfect gland formations, but 
for the most part in papillomatous forms with a varying amount of connective-tissue 
stroma. Deep in the wall there are quite a number of irregular solid masses of epithelium 



Fig 3 — High power to show the tjpe cell which is cohiinnar and also the atjpical cells There is 

one mitosis in the central left portion. 

in which the cells are quite irregular in size, shape and staining reaction. Some of 
them are multinucleated. Mitoses are moderate in number and among these there are 
many atypical mitoses (Fig. 3). Deep in the Avail the tumor is forming very little 
stroma of its own, using the Avail of the tube for its support and nourishment. The 
tumor does not extend deep into the broad ligament, nor does it extend into the ovary. 

Sections of the OA^ary sIioaa the Graafian follicles to be in various stages of develop- 
ment, but arrested. The lining epithelium is degenerating. 

Microscopic Diagnosis. — Leiomj'omata of uterus; chronic metritis, slight, Avith 
hyaline degeneration; retention follicular cysts of ovary; carcinoma of the oviduct, 
adeno type. 

Three types of carcinoma of the uterine tube have been described. One 
is a papillary type of epithelial groAvtb. the structure of which is very similar 
to the normal tubal mucosa. In the second type of growth the epithelium is 
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arranged in imperfect gland-Iike structures. It has been suggested that pos- 
sibly these are formed by fusion of the adjacent papillae, but very probably 
they are copies of the deeper part of the mucosa, where the epithelium is 
arranged in gland-like forms. A third type is made up of a squamous-like 
epithelial cell, very probably resulting from metaplasia of the normal epithe- 
lium. In these tumors there is cornification and pearl formation. 

In carcinomas of the oviduct, like neoplasms elsewhere, there are mixtures 
of different types of structure; the most common being a mixture of the 
first two types, which we might call a papillary adenocarcinoma. The case 
here reported falls into this group. 

It has been suggested that these tumors might have their origin in an 
accessory tube or in Gartner’s duct, or from the uterine mucosa, or from 
the OA^ary. An}'’ of these structures might give us a similar tumor. Obviously, 
however, only the malignant neoplasms arising from the mucosa of the 
uterine tube should be included in this group. 

CONCLUSIONS 

(1) Oviduct tumors, although rare, are associated with only 4.5 per 
cent, three-year cures. 

(2) The diagnosis is still dependent upon the macroscopic and micro- 
scopic examination. 

(3) Careful study and reporting of all cases of primary oviduct carci- 
noma should be done, so as to develop criteria for earlier diagnosis. 

(4) Cases of vaginal bleeding, and oviduct tumors when operated upon 
should be subjected to quick pathological examination before the abdom- 
inal closure, then early cases may be found and more complete operations 
performed. 
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CARCINOMA OF THE CERVICAL STUMP FOLLOWING 
SUBTOTAL HYSTERECTOMY* 

By Charles H. Mayo, M.D. 

AND 

Charles Mayo, 2nd, M.D. 

OF Rochester, Minnesota 

Many opinions have been expressed as to the method or methods which 
should be used to avoid development of carcinoma of the cervical stump fol- 
lowing supravaginal or subtotal hysterectomy. Leonard^ gave credit to 
Chrobak- as the first to call attention to the possibility of malignancy develop- 
ing in the cervical stump following supravaginal hysterectomy. Since his 
time many cases have been reported in the literature, particularly in Ger- 
many, France, and this country. 

Although statistics differ as to the frequency of occurrence of carcinoma 
of the stump of the cervix, depending on the country from which they come, 
we find, too, that percentages differ within the different countries. The 
error of figures is most likely to occur in the individual interpretation of 
what constitutes subtotal, or supravaginal hysterectomy. If one surgeon per- 
forms direct amputation above the cervix that is one consideration; if the 
next surgeon in addition cones or cups out the cervix and its lining mucous 
membrane, that is another consideration. 

There are reasons other than statistical misinformation why, in some 
countries, the cervix is of vital concern ; in others, not. European countries 
have more control medically over more people. The tears and lacerations 
of childbirth are less neglected; this is in contrast to Hawaii, wheie almost 
every city block has its midwife and the hospital rarely shelters the ob- 
stetrical patient. It is in localities of the latter type that virulent malignancy 
of the cervix is an endemic problem. 

From an etiologic standpoint efforts have been made to associate car- 
cinoma of the cervix with uterine fibrom}mmas. Leonard^ stated that 3 P^^ 
cent, of all fibromyomas of the uterus are associated with carcinoma of the 
cervix. Few hold to this viewpoint. Among others, Tesauro,*^ in 1928, 
reported ten cases from Faure’s clinic, in which carcinoma of the cervix 
developed after subtotal hysterectomy, and in only four of the ten had the 
primary operation been done for fibromyoma of the uterus. Trauma and 
irritation form at least part of the etiologic picture of malignancy in diis 
region, and those facts must be kept in mind when the choice of surgical 
procedures is under consideration. 

Polak® quoted the combined experience of Schlottleander, Spencer and 
Nobel which involved 900 cases. Total h ysterectomy had been done for 

*Read before the Southern Surgical Association, December 9, I930- 
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clinically benign conditions, and the cervix was later examined pathologically. 
In 2 per cent, of these cases carcinoma of the cervix was found. Sharpies'^ 
also quoted this percentage. 

If we must recognize the possibility of carcinoma being present in the 
cervix and being overlooked in 2 per cent, of the cases in which subtotal 
hysterectomy is performed, the proponents of preferential hysterectomy 
already have a platform to stand on. Further review of reported cases adds 
to its support. 

Tesauro'^ reported the time interval in his cases between subtotal 
hysterectomy and development of recognized carcinoma of the stump of the 
cervix at nineteen, fifteen, twelve, eleven, nine, eight, seven and three years, 
and in one case as ten months. One of his cases is worthy of particular 
mention. Subtotal hysterectomy had been done fifteen years previously for 
retroversion and salpingitis ; then an ulcer of the cervix developed for which 
radium was used. One and a half years later operation was performed 
because of recurrence of the ulcer, and histologic examination revealed 
carcinoma of the cervix at the level of the cervical lymph nodes. Immediate 
recurrence of the carcinoma followed operation. In one case at the clinic, 
carcinoma developed twenty-nine years after subtotal bysterectomy had been 
performed. 

Leonard,^ Stein® and many others reported cases with a history of a long 
interval between the primary operation and the occurrence of carcinoma in 
the stump. All of this adds to the proof that even though malignancy is 
not present in the cervix at the time of operation the likelihood of its devel- 
opment is ever present if the cervix is left intact. 

We present further evidence as to the truth of the foregoing contention. 
A review of the cases in our clinic reveals that between January i, 1910, 
and July i, 1930, ninety -nine patients presented themselves with carcinoma 
of the cervical stump following subtotal hysterectomy. A consideration of 
these patients as a group disclosed certain interesting facts; Following 
hysterectomy performed at the clinic, cervical carcinoma developed in twelve 
cases in which the operation was performed for benign conditions, and in 
three cases in which it was performed for questionably benign conditions. 
Following hysterectomy performed elsewhere, cervical carcinoma developed 
in twenty-three cases in which the operation was performed for benign 
conditions, and in sixty-one cases in which it was performed for questionably 
benign conditions. 

The low incidence of carcinoma of the stump of the cervix in cases in 
which subtotal hysterectomy was done at the clinic may be attributed to the 
frequency with which, for many years, the technic of cupping or coning out 
the cervix from above has been employed, thus removing all of the cervical 
canal. 

The time of diagnosis of carcinoma of the stump of the cervix after 
subtotal hysterectomy may be noted in Fig. i. A larger number of cases 
of carcinoma of the cervical stump is found within the first two consecutive 
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years after subtotal h3^sterectomy than in any two years thereafter, although 
more than 50 per cent, occur three years or more after subtotal hysterectomy ; 
the condition is serious because ultimately so few patients are cured. 

Relative to the treatment in cases of carcinoma of the cervical stump, it 
must be recalled that prior to 1915 little advance had been made therapeu- 
tically with Rdntgen-rays and radium. Of our group of ninety-nine cases it 
will be advisable to operate for the carcinoma in nineteen ; in seven of these 
hysterectomy had been performed in the clinic, and in tu^elve it had been 
performed elsewhere. Radium was given in eighty-four cases and treatment 
by Rontgen-rays in seventy-eight cases, after the method as outlined under 
the modified grouping of Bowing and Fricke.^ 

Since it is the purpose of the surgeon to restore health and to insure, so 
far as he is able, the future health of his patient, it behooves him to con- 
sider seriously the potentialities of the cervical stump when he is confronted 



Years after hysterectomy 


Fig. 1. — Time of diagnosis of carcinoma of cervix after subtotal hysterectomy for benign condition. 

with the problem of total versus subtotal hysterectomy. Uniform technic 
is no more possible than uniform mortality, and difference of opinion is as 
healthy as it is at times annoying. However, regardless of views to the 
contrary, Masson^ has shown that it is possible to perform total hysterectoni}’^ 
with mortality as low as, or lower than, that following subtotal operations ; 
he now performs the subtotal operation in less than 10 per cent, of the cases. 
When subtotal hysterectomy is the procedure of choice, it is well to adopt, 
if possible, the added technic of cupping or coning out the cervix to the 
vagina, particularly if the women have borne children or if there is any 
suspicion that foci of infection are present."* It is appreciated that the 
degenerating, non-resistant cervix maji possibly become a chronic focus of 
infection, resulting in an apparently new disease at some distant point. The 
cervjcal tissue may at any time become malignant. 

Carcinoma developing in the remaining cervix is usually not diagnoseil 
until the disease is far advanced, and although treatment may iwolong life. 
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cure is rarely obtained. Certain surgeons maintain that total abdominal 
hysterectomy is more dangerous than subtotal abdominal hysterectomy. Per- 
haps this opinion arises partly because the surgeon elects to carry out total 
abdominal hysterectomy in the more serious type of case. 

To check this point we have compared the hospital death rate following 
3,085 subtotal abdominal hysterectomies with that of 1,588 of total abdominal 
hysterectomies, which were performed for hbromyomas of the uterus at our 
clinic in the years 1916 to 1929 inclusive. We included only fibromyomas in 
both series in order to make them comparable with respect to surgical risk. 
The death rate in the series of subtotal abdominal hysterectomy is 1.2 per 
cent.; that in the series of total abdominal hysterectomy is 1.8 per cent. 
This difference of 0.06 per cent, in the death rates is so small that it could 
arise by sampling, nine times in a hundred. 

From these facts we conclude that the difference in death rate between 
total abdominal hysterectomy and subtotal abdominal hysterectomy is very 
slight, if any, and that the higher death rate usually attributed to total 
abdominal hysterectomy is probably due to the selection of graver surgical 
risks, rather than differences due to operative technic. 

It is also claimed that more patients would die from the complete opera- 
tion than would die from carcinoma developing in the remaining stump of 
the cervix. If surgeons who fear to perform total hysterectomy accept the 
responsibility for the future life and health of the patient, and feel that 
the cervix is a potential source of carcinoma and often an area of focal 
infection, we would suggest that they perform subtotal hysterectomy, and 
follow this procedure ten or twelve days later by some method of removal of 
the cervix, enucleation of the canal, or destruction of the cervical canal by 
cautery. Occasionally this procedure brings to light otherwise hidden early 
carcinoma, as may be noted in the 900 cases reported by Polak. This pro- 
cedure would not increase the mortality, and would accomplish all that is 
desired. The patient who has had subtotal hysterectomy alone should be 
advised to return from time to time for observation. In some cases it may 
be advisable to use the actual cautery on the cervical stump or prophylactic 
douches in axr attempt to clear up infection. 
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THE TREATMENT OP GAS GANGRENE 

By Henry Milch, M.D. 

OF New York, N. Y. 

FROM THE ORTHOPEDIC SERVICE OF DR. II. FINKLESTEIN AT THE HOSPITAL FOR JOINT DISEASES 

From the fact that by far the greatest part of our knowledge of gas 
gangrene has been dearly won in the ghastly operating rooms of war hos- 
pitals, the impression has gained ground that this infection is a relatively 
infrequent occurrence in the general practice of surgery. Though of course 
not so common as during the war, reports in the literature indicate that the 
disease is not so rare in civil practice as we ai'e wont to believe. It is a 
fairly common complication of so-called “street accidents.” It has been 
described as occurring after simple tonsillectomy, during labor, following 
abdominal operation, after amputation of the extremities, and even occasion- 
ally after hypodermic injections. To the surgeon whose patient has 
developed this condition after a crushing street accident, the outlook may be 
sad enough ; but to one “who has stood a helpless spectator” while his patient 
has succumbed to a gas infection following a common surgical procedure, 
the situation must appear tragic in the extreme. 

Several years ago while on the service of the late Doctor Brickner, 
I had the opportunity of observing and treating a small number of street- 
accident cases which developed gas gangrene. In spite of repeated ampu- 
tations at succeedingly higher levels, in spite of the use of perfringens serum, 
the only kind then available, all of our patients died. Within recent years 
at the Hospital for Joint Diseases, several patients whose legs were ampu- 
tated for diabetic or arteriosclerotic gangrene, and one whose gall-bladder 
was removed for acute gangrenous cholecystitis developed a gas infection 
and despite all efforts, died, while the surgeon stood almost impotently by 
“watching the disease develop under his eye and almost under his hand.” 

In one of the following two cases even despite the use of anti-gas 
gangrene serum the fatal outcome was not avoided. 

Case I. — M. T., male, aged fifty-two, was first seen September 3, 1930, with a 
history of sudden pain in the calf of the left leg. There was a history of diabetes 
over a period of twelve years. This had been kept more or less under control by 
moderate dietary regulations. When first seen there was a black discoloration of the 
left big toe and several smaller areas of bluish discoloration on the dorsum of the left 
foot. Neither the dorsalis pedis nor the posterior arteries could be palpated. There 
was a marked amount of sugar in the urine, and the patient was advised hospitalization. 
On September 5, 1930, Doctor Ringer admitted the patient to his service and the follow- 
ing data were determined ; blood-pressure 1 12/70 ; white blood cells 8,700 ; 62 per cent, 
polymorphonuclears ; haemoglobin 80 per cent. ; temperature 99.6° F., pulse 104, respira- 
tion 84; blood sugar showed 210 milligrams per 100 cubic centimetres of blood. The 
popliteal and the femoral arteries were easily palpable. The patient was promptly put 
on a rigid anti-diabetic regimen with the use of insulin, so that by September 14, the urine 
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showed no sugar and no albumin, and the blood sugar had been brought down to lOO 
milligrams per loo cubic centimetres. In spite of all these measures along with con- 
servative treatment of the ulcerating areas, the discoloration appeared to be spread- 
ing, due to progressive reduction of the arterial supply. September 24, though the 
leg and thigh appeared to be normal in color, pulsation, though still present in the 
external iliac, could not be felt in the femoral artery. September 29, Doctor Ringer 
notified Doctor Kleinberg that in his opinion an amputation should be done. At 
this time the external iliac pulsation could not be well felt. A mid-thigh amputa- 
tion under ethylene, carbon dioxide and ox}'’gen ansesthesia was performed September 30 
without the use of a tourniquet. Two "large rubber dam drains were inserted and the 
wound was closed with interrupted stitches. The patient left the operating room in good 
condition. The pathologist reported a marked narrowing without complete closure of 
the external iliac and the femoral arteries. On section, “the lesion was found to be 
an endarteritis, the intima of the vessels is extremely thickened, the changes are not 
those observed in gangrenous gangrene, nor are thej' those of thrombo-angiitis obliterans. 
The changes are due to early sclerotic endarteritic occlusion of the vessels.” Following 
operation, the blood sugar rose to 100 milligrams per 100 cubic centimetres of blood, and 
the temperature gradually rose until it reached 105“ F. just before death October 3, 1930. 
On October 2, the urine showed 3^4 per cent, sugar, acetone 3 plus, diacetic 3 plus. 
Insulin was given. Because of the rise in temperature and the poor condition of the 
patient, the wound was inspected. It was “found dry and clean. There are no evidences 
of gangrenous areas and no crepitation under the skin.” In spite of the usual cardiac 
stimulation, and intravenous glucose injections, the patient gradually failed and died at 
5 :30 on the morning of October 3rd. An autopsy performed five hours later disclosed 
marked icteric discoloration of the skin. “No evidence of suppurative infection at the 
site of the amputation. On opening the stitches, a necrotic h?emorrhagic appearance is 
observed in the muscles, associated with definite crepitation of the subcutaneous tissues 
of the thigh.. The thigh is swollen and the swelling extends to the lower portion of the 
abdomen. On making the abdominal incision the subcutaneous tissues of the abdomen 
were found congested and cedematous.” Subsequent report of the cultural examination 
of the pus taken at the timd of the autopsy showed the presence of Bacillus welchii 
Case II.— L. K., male, aged sixty-three, was admitted to the service of Doctor 
Brickner March 25, 1930, with a diagnosis of acute cholecystitis. There was a history 
of seven days’ abdominal pain which began in the right upper quadrant, and which was 
associated with nausea but no vomiting. The pain continued to grow worse and radiated 
to the back. For the past two nights he had slight chills. The right upper rectus 
was found rigid, but could be relaxed under gentle pressure. There were slightly 
roughened breathing, dulness and a few crepitant rales at the right base posteriori} . 
The blood-pressure was 165/65. The temperature was 101.6° F., the pulse no, respira- 
tion 32. In spite of a marked glycosuria, immediate laparotomy was deemed necessar} 
in the face of an acute abdominal emergency. The operation was pcrfornicd under 
spinal anesthesia. A pericholecystic abscess and a tensely distended gall-bladder with 
several necrotic areas in its wall were found. The abscess was cultured. To avoid 
unnecessary manipulation, drains were inserted into the gall-bladder and into the abscess 
without removal of the gall-bladder. The patient left the operating room in very good 
condition. On the 26th and 27th he appeared to be making satisfactory progress with a 
slow drop in temperature and pulse. Late in the afternoon of the 27th the temperature 
rose to 100.6° F. and the next morning the patient W'as found disoriented w’ith a tempera- 
ture of 101.8° F. The blood count had risen to 19.400 with 80 per cent, polymorphonm 
clears. Examination of the blood show'ed 429 milligrams of sugar per 100 cubic centi- 
metres. Inspection of the w'ound disclosed a widespread, subcutaneous emphysema over 
the whole right half of the abdomen dowm to the symphysis. The patient immediately 
was ordered to the operating room. Under local antesthesia three longitudinal mcision'= 

1221 



HENRY MILCH 


were made in the abdominal wall and the necrotic portions of the right rectus muscle 
were resected. The wound was packed with hydrogen, peroxide gauze and left wide 
open. 100 cubic centimetres of anti-gas gangrene serum was given intravenously. 
In spite of vigorous stimulation, glucose intravenously, hypodermoclyses and meticulous 
irrigation of the wounds with hydrogen peroxide, the patient continued to grow 
worse. The following day all of the longitudinal incisions were connected by cross 
incisions and the whole abdominal wall laid wide open. The right rectus was entirely 
necrotic. Parts of the muscle were turbid, yellowish in color, solid in consistency, 
contained no gas bubbles and looked like boiled meat. Other parts were red-brown 
in color, flabby in consistency, and contained gas. Culture of the abscess was reported as 
showing typical staphlycoccus aureus and Bacillus welchii. The interstitial connective 
tissue was permeated by a foamy, sanguinous fluid. The necrotic parts were excised, 
the wound repeatedly flushed with potassium permanganate and the wound dakinized. 
The condition of the patient grew steadily worse and early in the evening he died. 
At autopsy, four hours later, the whole process appeared to be localized to the abdominal 
incision while the peritoneal cavity appeared relatively clean. 

In cases such as those reported above the need is urgent and the out- 
come is precarious to the last degree. What is to be done? H'ow can 
the disease be cured once it has developed? Are there any means by which 
it may be prevented in cases where experience teaches it may be expected to 
show itself? 

Before proceeding to a consideration of the means which have been used 
in the treatment of this dread infection we may be permitted to pause a 
moment for the emphasis of two important facts. In the first place, not 
all infections which give evidence of gas formation are by that token alone 
to be considered as gas gangrene. I recall a case in which an explosive 
evacuation of gas followed the incision of a huge abscess of both ischio-rectal 
fossse though no evidence of gas bacillus was found and the aged, debilitated 
patient made a prompt recovery following simple drainage. Landsman^ 
reported a similar case in which only “the usual pus-forming organisms” 
were found while McKittrick and Pratt^ observed that in diabetic gangrene 
“the production of gas by orginary pyogenic organisms is a disturbing com- 
plication.” In the second place the mere demonstration of the gas bacillus 
in a wound culture is not conclusive evidence that the patient has or is about 
to develop gas gangrene. During the course of an amputation of one of 
our fatal cases, I myself have been stabbed without any consequence, by a 
needle which had just penetrated severely infected muscle tissue. Macrea^ 
noted that he had “seen the gas bacillus (welchii) injected into healthy 
muscle of the normal arm with no effect whatsoever.” Neither of these 
criteria can be looked upon as specifically indicating the presence of the 
syndrome of gas gangrene. 

Gas gangrene is a local, progressive affection of contused and lacerated 
muscle tissue which is characterized by a severe systemic toxsemia, and is 
not to be looked upon as a specific entity but rather as a clinical picture 
resulting from the symbiotic effects of anaerobic and aerobic organisms intro- 
duced into wounds. In war injuries or street accidents the appearance of 
these organisms can be fairly rvell explained. In abdominal wall infections 
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occurring after operations on the intestinal tract or its appendages, the 
presence of these bacteria ma}'- be predicated on contamination from the 
intestinal contents, their normal habitat. But, their occurrence in amputation 
stumps even where no previous ulceration had existed is somewhat difficult 
to understand. By some, the deA'-elopment of infection under such cir- 
cumstances has been attributed to the use of infected instruments, or of 
catgut containing viable spores. Except for the fortuitous discovery of such 
infected catgut in routine examinations before operation, this explanation is 
seldom available in any individual case since the infected material is buried 
deep in the wound. By others, the belief has been expressed that the disease 
develops secondarily to gas infection in a gangrenous area or even as a 
result of contamination from the skin. A third possibility, that the bacteria 
may be dormant in apparently healthy muscle until activated by the trauma 
incident to the amputation must be considered. In this regard the following 
two cases may be of some interest. 

Case III.— D. H., male, aged seventy-four, was admitted to the service of Doctor 
Kleinberg October 7, 1930, complaining of pain in the third right toe. Eight months 
ago the toenail had been removed at one of the city hospitals and thereafter the toe 
became swollen. Wefi dressings were applied for six weeks with but slight irnprove- 
ment of the condition. In June of 1930, the patient was treated at the Hospital for 
Ruptured and Crippled without any improvement. When admitted to our hospital 
in October, 1930, the patient’s general condition was unsatisfactory. The terminal 
half of the middle toe was gangrenous and the foot was swollen. No pulsation was 
felt in the dorsalis pedis or posterior tibial artery. The blood-pressure was 140/78, 
temperature 99.6° F., pulse 80, respiration 20. October 10 under local anjesthesia 
the toe was amputated and the wound was closed with interrupted stitches without 
drainage. During the next twelve days, the patient appeared to be doing well. The 
temperature and pulse were normal and the general condition was excellent though he 
still complained of great pain in the toe. Examination indicated pus in the depths of 
the wound which was consequently opened and dakinization begun. From this time unti 
December 9 regular dakinization of the wound was carried out. On December 9 the 
following note was made: “The general condition has not improved, the wound has 
been dakinized and is smaller and cleaner, but there is a purplish discoloration of the 
second toe which probably means impending gangrene.” For several weeks mid-thigh 
amputation had been urged but he refused to consent until December 12, when under 
spinal anaesthesia and without the use of a touimiquet a long-posterior-flap amputation 
was performed at the junction of the middle and upper thirds of the thigh. The woun 
was drained and closed with interrupted stitches. The pathological report of the 
specimen showed “arterio-sclerotic gangrene with intimal thickening of the vessel 
and medial calcification.” The following day the patient had a moderate rise ot 
temperature and on December 14, the temperature rose to 105.° F. The wound sme t 
of hydrogen sulphide though no gas crepitus could be felt. At 10. lo all suturc.s were 
removed and the wound irrigated with hydrogen peroxide. Both culture and smear 
were sent to the laboratory and reported subsequently as showing gas bacillus (wclchn). 
At I p.M. the skin of the posterior flap was found dusky and some crepitation was 
found on the front of the thigh. There was a strong odor of hydrogen sulphide iroin 
the wound which was consequently widely opened. The tissues in the depths \\ ere oiin 
necrotic and grayish in color. The wound was irrigated \yith hydrogen peroxide aiK 
the patient ordered to the operating room. Under nitrous o.xidc an.Tsthesia three \ertica 
incisions were made in the thigh. The wounds were left wide open after being washed 
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repeatedly with hydrogen peroxide and Dakin’s solution. Two hundred cubic centimetres 
of polyvalent serum were injected intravenously and the wound exposed to the Quartz 
lamp. In spite of the usual stimulation and post-operative treatment, the patient gradu- 
ally failed and died at 9:15 r.M. No autopsy was permitted. 

Case IV. — AI. Q., female, aged fifty-six, was admitted to the service of Dr. H. C. 
Frauenthal June 18, 1930, with the following history. In August, 1929, she had been 
treated at the hospital for an osteomyelitis of the first left metatarsal. A hallux valgus 
operation was performed on the right side, and the head of the first left metatarsal 
amputated. In September, 1929, there was marked improvement. In November, 1929, 
she had a corn removed beneath the fifth right metatarsal. The wound did not heal and 
the foot became markedly swollen and painful. Wet dressings were applied for five or 
six weeks with subsidence of the acute symptoms, but healing did not supervene. Some 
five or six weeks thereafter a small operation which was not described was performed on 
her right foot since when her foot had become progressively worse. When admitted to 
the hospital her temperature was 1006° F.. pulse g6, respiration 20. There was found on 
the postero-lateral aspect of the fifth metatarsal, two small sinuses from one of which 
a seropurulent discharge issued. The skin was red and excoriated over two-thirds of the 
dorsum of the foot. Over the internal malleolus there were small necrotic areas. The 
urine showed a faint trace of albumin and 3 per cent, sugar. The blood showed white 
blood cells 14,000, 79 per cent, polymorphonuclears, and 294 milligrams of sugar per 
too cubic centimetres. The patient was put under stern diabetic control and the foot 
was treated conservatively with heat, wet dressings, etc. The temperature however, 
continued gradually to rise to its highest point, 105.4° F. On July 8 marked gangrene 
of the foot was observed and a mid-thigh amputation was advised, which, was done on 
the following day under spinal anjesthesia. The pathologist reported “medial calcifica- 
tion with thrombus formation and recanalization.’’ The day folowing operation the 
temperature dropped and the general condition of the patient appeared much better, 
but thereafter the temperature again began to rise so that on July 15, it was 102.4° F. 
On this day the wound was inspected. Though no discharge or redness was noted, the 
edge of the wound was found puckered. “The appearance of the wound would lead one 
to believe that this cannot be responsible for the temperature. Sutures to be removed 
nevertheless.” July 26, inspection of the wound showed the presence of maggots. A 
foul odor, thin coffee-ground pus, gangrene of the skin and slight gas crepitation were 
observed. The wound was thereupon cultured and promptly dakinized. July 29, the 
condition was found much the same though the maggots were fewer in number. The 
patient was in severe shock, but this was thought to be due to an insulin hj^poglycffimia. 
Wound culture performed this day was subsequently reported as showing streptococci 
and B. coli but no Welch bacillus. The following day culture of the wound showed 
B. coli only but many Gram-negative bacilli were seen on the smear. On the 31st, gas 
crepitation was noted on the posterior part of the thigh as far as the gluteal fold, and 
the posterior flap was found gangrenous. On this day the patient died, and culture 
of the pus showed B. welchii. Blood culture was reported on August 3 as sterile. 
Aidopsy disclosed a gas bacillus infection along with signs of generalized arteriosclerosis. 

The long latent interval before the development of gas gangrene in these 
two cases may perhaps justify the suspicion that the organisms may have 
remained dormant in the tissues of the thigh until the conditions for their 
growth became propitious. On the other hand it must be admitted that in 
the fii'st of these two cases, which was pre-operatively prepared in a routine 
manner by the hospital attendants, the possibility of skin contamination, as, 
for example, after giving an enema, must be considered. In the second 
case the possibility that the contamination was secondary to maggot infesta- 
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tion, must also be held in mind. Still, if these are valid explanations, one 
should expect the presence of similar infections in other equally extensive 
wounds throughout the hospital. That this has not occurred would seem to 
indicate the mediation of other factors. It is considerations of this sort 
which led to the suggestion that anaerobic organisms might possibly find 
a site of predilection in poorl}'' oxygenated tissues such as are to he expected 
in the type of patient here described. 

That gas bacilli may be found in the tissues of patients who had suf- 
fered from previously contaminated wounds is a known fact. The question 
as to whether these organisms, transported either by the blood or lymphatic 
streams, may be found in tissues not previously subjected to such contamina- 
tion is of vital importance since it may establish an important prophylactic 
indication. In studying 216 slaughtered hogs, Reith"^ found that of 77 
per cent, of these animals which showed bacteria latent in their muscles 
37 per cent, contained bipolar anaerobic rods. A somewhat similar condition 
was found in live hogs, guinea pigs and rabbits. Ford'^ also concluded as the 
result of a study of normal organisms in different animals, (a) that each 
species of animal showed a microbic growth peculiar to itself, (b) that each 
•animal preserved its own organism, and (c) that each organ preserved it.*- 
own bacteriological flora. That organisms may be transported through the 
blood stream without the clinical signs of sepsis has been demonstrated by 
studies on the bacterial excretion of the kidneys. May it not be tiue that 
human tissues have also their normal bacterial content or that under special 
circumstances, such as impaired circulation, presumably sterile tissues may 
become the locus minoris resistentiae in which organisms noimally present 
in the bcdy may localize. To determine this point, cultural studies of the 
gangrenous areas as well as of the tissues at the site of amputation are at 
present being undertaken in the laboratories of the hospital, primarily on 
patients subjected to operation for arterial disease. 

In the past, practically every known antiseptic solution has been advocated 
in the specific chemotherapy of this disease ; iodine, iodoform, Labarraque s 
solution, nitrate of silver, hypochloride of soda, soap, flavine, rivanol, 
dichloramine, ether, alcohol, formol, etc. All have been disappointing, eit icr 
because it was found that when strong enough to be really bactericidal these 
solutions caused death of tissue and so predisposed to spread of the in ection, 
or when weak enough to be non-injurious to tissues they uere piactica } 
useless as antibacterial agents. Thereupon the discontinuous use of antiseptic 
solutions such as Dakin’s solution was suggested but with similarly unsMis- 
factory results. It was felt that though this solution Acas beneficicnt as a 
bactericide and as a mechanical detergent, it was disad^clntaJ,eous 
at the same time, it flushed awav the protective antibodies and leucocyte. 

In an effort to combat gas infection on a biological basi.s. potassium per- 
manganate, oxygen ’and hydrogen peroxide were used in t le lope 01 
o.xygenating the tissues and of thus rendering them unsuita i e lor 
growth of anaerobic bacteria. The results appeared to ha^ e icen 
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than those obtained ^vith other agents. Indeed Delbet® showed experi- 
mentally that the gas bacillus grew better on muscle tissue previously 
treated with hydrogen peroxide than on muscles not so treated. As a result 
of Taylor’s demonstration of the bactericidal eflfect in vitro of i per cent, 
solution of quinine sulphate on the gas bacillus, Pilcher'^ suggested a quinine 
mixture which was employed with considerable satisfaction both by him 
and others, though it does not appear to have received general approval. 
Sir Almroth Wright proposed the use of hypertonic saline solution in dress- 
ings, and Delbet® because of its positive chemotaxis for leucocytes recom- 
mended a solution of 1.21 per cent, magnesium chloride. Phototherapy, 
heliotherapy, and thermotherapy have all been used with but the same indiffer- 
ent success. Though of auxiliary value in the treatment of the disease, 
no one nor any combination of these agents can be considered as invaluable 
in a case of impending or progressing gangrene. The only apparently 
certain means at our disposal are surgical and serotherapeutic. 

In an earlier contribution'’ on the subject of the surgical treatment of gas 
gangrene, it was observed that “all cases of gas gangrene are serious and 
unless promptly treated they are almost always fatal. The prognosis depends 
to a great extent on the character of the infecting organisms. Those cases 
in which streptococci are found in symbiosis with the anaerobes present a 
decidedly worse prognosis than those in which only anaerobic bacteria are 
cultured. In the superficial, or localized types of the disease, it may be 
possible by prompt surgical treatment to save the affected limb. In the 
more virulent, diffuse types, the sacrifice of the limb may be considered a 
small price to pay for saving a life.” 

Whether, in a case of injury, wound excision (epluchage) should be 
performed prophylactically to prevent “contamination” from becoming “infec- 
tion” (of any kind) will be. decided by the surgeon according to the nature 
of the injury, the structures involved and the probable character of the 
contamination. When there is crushing or other necrosis of tissue it is 
certainly wise to excise devitalized skin, fascia and muscle, and to evacuate 
blood from the wound, as a means of reducing the probability of infection 
especially by anaerobes. 

If any suspicion of gas gangrene arises there should be prompt debride- 
ment, i.c., free incision through skin and muscle sheaths to release tension, to 
afford drainage, to evacuate gas if present, and to admit air to the tissues. If 
the muscle shows characteristic brick-red (in later stage greenish) color, 
swelling and lack of contractility, it should be submitted to free epluchage— 
either excising through normally red and moist muscle that contracts lively 
under the knife, or removing the entire muscle or muscle groups (according 
to Blake and others), as may be needed. The extirpation must be bold, and 
through uninfected tissue. 

In the diffuse, rapidly spreading type of gas gangrene, prompt amputa- 
tion preferably circular, and, certainly, without suture of the stump, well 
above the zone of infection is, if possible, unfortunately indicated. Whether 
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after debridement, eplucliage or amputation, particular care must be taken 
to permit free access of air to the wound. Gauze packing is dangerous, in 
that it excludes air and causes a damming of the wound discharge, and thus 
encourages spread of the infection. 

Beyond this type of mutilating surgery our mainstay must be the thera- 
peutic use of serum. During the early stages of the war in France, indi- 
vidual sera were prepared against the bacillus bellonensis, perfringens and the 
vibrion septique. As in the case of the perfringens serum prepared by Bull, 
all proved failures and the reason was not far to see ; the individual anti- 
sera produced for one type of organism were quite powerless to affect the 
growth of the' other organisms found in gas infected wounds as shown by 
Weinberg and Seguin.^® Following this, polyvalent sera were proposed by 
Weinberg and Seguin, Leclainche and Vallee, and by Vincent and Stodel. 
Though the polyvalent serum did not appear to be specific in the cure of the 
disease, a prompt dropping in the mortality was noted. Weinberg and 
Seguin reported nineteen cures in thirty cases. Lardennois and BaumeB^ 
used the sera of Leclainche and Vallee, of Vincent and Stodel, and of ein- 
berg and Seguin. They concluded the last chapter (“.Serotherapy ) of their 
monograph on gas gangrene with the statement, “The response to seiotherap) 
is rapid. Four or five hours after injections the patient revives, becomes 
reanimated, arouses from torpor; the pulse rapid, and scarcely perceptil)lc 
becomes slower and stronger ; the dyspnoea diminished, color returns in the 
face; it is truly a resurrection. Locally, swelling subsides and the tissues 
becomes more supple; the odor lessens and the gaseous infiltration decreases. 

In this country until relatively recently a polyvalent seium was not ob 
tainable and the results obtained from the use of the simple perfringens 
serum were for the most part unsatisfactory. Where the polyvalent serum 
has been used, as by Larsen and Pulford^” and in the case herewitli reportec , 
the results have been eminently satisfactory. 

Case V.-G. S., female, aged thirty, was admitted to the service of Doctor Brickner 
October 12, 1929, after having suffered a severe laceration of the le t arm m an ^ 
mobile accident. The patient was immediately given tetanus antitoxin and ranspor e ^ 
to the operating room where an avulsion of the brachioradialis at hs origin an a g ' 
lacerated wound almost completely severing the triceps were noted. le lea ai 
laminated tissues were widely excised, the muscles were resutured anc^ t le w 
liberally drained and closed with interrupted stitches. Following operation t ic tempera- 
ture slowly began to rise and the patient complained of pain in the axilla an m ic 
chest. On the 14th, the lower flap of skin appeared devitalized, and on the following 
day the patient complained of more severe pain. There was a foul, irownu 1 -iT • 
around the drain and a few bubbles of gas could be expressed from t -c ... 

wound was promptly opened widely and irrigated with hydrogen p..roxi c. • 
at this time was shortly reported as containing streptococci, staph} lococci^ ^ V. , *•. * 
short Gram-positive bacilli which subsequently proved to be B. wclc in. , 
was promptly removed to the operating room. Free incisions of the skm am 
made, necrotic muscle removed and the wound repeatedly flooded with iiydroeui per- 
oxide and potassium permanganate i to 1000. At the termination oi the open t ^ 
cubic centimetres of polyvalent anti-gas gangrene serum vere gi\en intra\ei 
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four hours later another too cubic centimetres. The following day Doctor Brickner 
noted: “The general condition of the patient is better, the wound is wide open, there 
is still much swelling at the ends of the triceps but there is no suppuration, no odor or 
spread of the infection; dakinization started.” This prompt and vigorous effort toward 
control of the gas infection seems to have been eminently successful for on October 20, 
a note was made to the following effect : “The wound is granulating with some surface 
suppuration and superficial sloughing. The gas infection appears to be entireL^ con- 
trolled. Wound irrigated with zonite one to four ever3" two hours.” Thereafter the 
patient made an uneventful 'recovery except for the appearance of a mild attack of 
erj^sipelas which developed after an operation for the plastic closure of the huge wound 
on the back of the arm. On December 14 the patient was discharged, being able to 
extend her elbow to 170 degrees, and to flex it to 90 degrees. 

The serum which Larsen and Pul ford used contained 70 units of per- 
fringens antitoxin, 5 to 10,000 of tetanus antitoxin, 62,000 M.L.D. of vibrion 
antitoxin, and 130,000 of M.L.D. oedematiens antitoxin. It tvas given intra- 
venously in doses of 50 cubic centimetres of antitoxin in 100 cubic centi- 
metres saline every twenty-four hours, and in addition 50 cubic centimetres 
of antitoxin were applied locally to the wound. The antitoxin used in our 
case contained 4,000 units of tetanus antitoxin, 15,000 units of perfringens, 
35,000 M.L.D. of vibrion and 20,000 M.L.D. of histolyticus antitoxin per 
TOO cubic centimetres of saline. .A. double dose was given directly after 
operation and another 100 cubic centimetres were given after an interval of 
four hours until the infection appeared under control. In the other cases in 
which the same serum was used, the unsuccessful results may have been 
due to the fact that the serum was not given as persistently as in the above 
case. On the other hand sight must not be lost of the fact that the condi- 
tions in this case and in the others were entirely different. The satisfactory 
outcome was observed in a relatively healthy young person while the fatal 
cases occurred in much older persons suffering from arterial diseases as well 
as diabetes. When the serum is administered early smaller amounts will 
be necessary than when administered late. The amount to be given and 
the interval at which it should be given must be determined by the clinical 
evaluation of the severity of the infection and the patient’s response to 
the treatment. 

Though the specificity of this polyvalent antiserum in the cure of 
definitive gas gangrene is not completely established, there is no doubt of its 
great value in reducing the mortality when used as a curative measure and 
in reducing the morbidity when used prophylactically. Indeed its greatest 
importance may lie in its use as a preventive measure. Lardennois injected 
30 cubic centimetres of the polyvalent serum of Leclainche and Vallee or 
Vincent and Stodel into the injured muscles. He quotes Duval as having 
observed 381 wounded soldiers, by the nature of their wounds candidates 
for the development of gas gangrene, who received prophylactic injections 
and of whom only eighteen developed the disease. Duval is also reported 
to have had the information that in the German army, among 1,200 wounded 
soldiers from two divisions, one of which had received prophylactic injections 
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and one of which had not, the gas gangrene morbidity in the first was 
0.3 per cent., while in the second it was 3 per cent. This observation is 
probably either similar to or identical with that subsequently reported by 
Rumpel^^ to the effect that in a division which had previously been given 
prophylactic serum injections, the morbidity dropped to 0.6 per cent, whereas 
in division not treated, the morbidity remained at 3 per cent. The experi- 
ence of French surgeons in the use of these polyvalent sera has been so 
satisfactory that it has been used, apparently with success, both in the treat- 
ment and in the prophylaxis of peritoneal infections following appendicitis, 
pulmonary gangrene, etc. Its use in the former condition is justified both 
by the results which they report and by the frequency with which bacteri- 
ological evidence of gas bacillus has been found in cases of gangrenous 
appendicitis with peritonitis. 

The prophylactic dose of polyvalent gas gangrene antitoxin is now being 
prepared in conjunction with tetanus antitoxin for commercial sale in this 
country. It contains 15 units of tetanus antitoxin, 10 units of perfringens, 
10 units of vibrion antitoxin and is as easily administered as tetanus anti- 
toxin alone. But for its prohibitive cost it should be given in all sticet- 
accident cases just as tetanus antitoxin is now routinely administered. In 
cases of amputation for arterial disease, particularly in the presence of 
diabetes, it seems as if the preventive dose of polyvalent serum should be 
given as part nf the routine preparation of the patient. If it can reduce 
the mortality from gas gangrene in anything like the proportion suggested 
by other writers, it will amply justify its routine use. For the private patient 
the cost of this dose, about three dollars, can be of no importance if the 
likelihood of a complication by this disease may be reduced. For the waid 
patient the serum should be supplied at a nominal cost by municipal labora- 
tories. There is as much justification for the manufacture and di.stribution 
of this serum at public cost as there is for the manufacture and distribu 
tion of tetanus antitoxin. 

In addition to the prophylactic use of sera, it may be important to c irecl 
attention to certain other auxiliary means of preventing the de\elopment o 
gas infection. Shock must be energetically combated, and the tendenc} to 
acidosis controlled by alkalinization both of the local wound and of the 
patient. Wherever possible, either local, spinal or nitrous oxide gas s 1011 c 
be used as the ansesthetic of choice since chloroform and ether tenc to t ic 
production of acidosis and so favor the development of a gas mfection. 
McKittrick and Pratt found a relatively low percentage of ^.a-s m ectio ^ 
their series. It ma)'' be concluded from the cases here leportec t lat 
infection in diabetics is a complication of the utmost gra\it} e\cn \\ ■ 
diabetes appears to be under control. In the prc-operatii e preparation 
the patient McKittrick observes, “it has been our policy to assume tiiat sue 1 
infections (gas) are contaminations of the skin introduced at t ic t ^ 
operation unless there was a demonstrable gas-bacillus m lection iciorc 
operation. For this reason we prefer no pre-operati^ e scru j \\ it 1 I • 
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water to one carelessly done and carried too close to the gangrenous areas.” 
In addition to the careful pre-operative preparation of the patient suggested 
by McKittrick it would appear advisable to insist upon the use of sterile 
gloves by the person undertaking the preparation so as to avoid any possi- 
bility of extraneous contamination. And finally, in cases where anoxaemia 
of the tissues may be predicated on thei basis of a preexisting arterial dis- 
ease, the use of a tourniquet, even though it may facilitate the performance 
of an operation, should be interdicted as tending to further impair the nutri- 
tion of the tissues. 

From what has gone before, the following inferences may be drawn. 
In the treatment of the definitive disease radical surgery, even including 
amputation, and the liberal use of a polyvalent serum are the only de- 
pendable measures at hand. In the prevention of the disease the routine 
use of prophylactic serum should be advocated in all cases of street accidents 
as well as in the pre-operative preparation of patients suffering from cer- 
tain afflictions such as arterial disease, diabetes, etc. Shock, acidosis, and 
diabetes should be energetically combated. Local, spinal, or gas anaesthesia 
should be chosen in preference to ether or chloroform. The tourniquet should 
be forbidden even at the inconvenience of the surgeon. 

My thanks are gratefully accorded to Doctors Kleinberg, Frauenthal, and 
Brickner for permission to use their case records. 

REFERENCES 

’ Landsman, A. A. ; Proceedings of American Proctological Society, June, 1928. 

■ McKittrick, L., and Pratt, T. : Archives of Surgery, vol. xxi, p. 555, 1930. 

“ Macrae, D. : Surgical Journal, vol. xxxiv, p. 195, 1928. 

* Reith, A. F. : Journal of Bacteriology, vol. xii, p. 367, 1926. 

° Ford, W. W. : Journal of Hygiene, vol. i, p. 277, 1901. 

“ Delbet, P. : Bulletin de la societe de chirurgie, vol. xli, p. 1324, 1915. 

' Pilcher, J. : Annals of Surgery, vol. Ixxxi, p. 206, 1925. 

® Delbet, P. ; Comptes Rendus de I’Academie des Sciences, vol. clxi, p. 268, 191S. 
"Brickner, W., and Milch, H.; International Clinics, vol. iv. Series 36, p. 225, 1926. 
"'Weinberg, and Seguin; La Gangrene Gazeuse. Masson et Cie, Paris, 1918. 

" Lardennois, and Baumel : Les Infections gangreneuses des Membres. Masson et Cie, 
Paris, 1920. 

’'’Larson, and Pulford: Journal of the American Medical Association, vol. xciv, p. 612, 
1930. 

Rumpel : Zeitschrift fiir Chirurgie, vol. liv, p. 3292, 1927. 


1230 



THERAPEUTIC AND PHYSICAL PROPERTIES OF ULTRAVIOLET 

IRRADIATED PETROLATUM* 

By Eugene H. Eising, M.D. 

OF New York, N. Y. 


About one and one half years ago, my attention was attracted by the 
fluorescence of petrolatum under the play of the ultraviolet light. This is a 
property by no means possessed exclusively by petrolatum. 

In order to use this fluorescence as an indicator, I placed a quantity of 
petrolatum in a test tube, corked it and hung it on a curtain where it would 
be bathed in ultraviolet light. After a time, it occurred to me that I would 
obtain a more intense fluorescence by using a vita-glass test tube. 

I procured a vita-glass test tube and filled it with petrolatum and placed 
it where it would be bathed in ultraviolet light each time the light was turned 
on. There was no detectable diflference in the fluorescence between the 
petrolatum in the ordinary glass test tube and that in the vita-glass test tube. 

Without any special care as to distance or time of exposure, this tube 
was exposed in all perhaps two hours. 

At that time, I had visiting me a patient whom I had operated upon 
one year previously, who had what was thought to be a tumor of the 
ascending colon but which proved to be a chronic appendiceal abscess of 
long duration. A gangrenous cast of the appendix was removed and the 
abscess cavity was drained. The wound healed except for a fistulous tract 
which persisted and defied all efforts at cure for a period of one year. The 
patient suffered from pulmonary tuberculosis and this was considered a 
factor in the persistence of the sinus, but microscopic examination of the 
scrapings did not reveal evidences of tuberculosis. 

Before sending him back to the hospital, in older to attempt a surj^ical 
closure, after having employed many of the advocated applications, it occurrc 
to me, on the merest chance of success, to fill the sinus with the irradiatec 

petrolatum that had been so long in preparation. 

Owing to technical errors, my first two attempts to fill the cavity f.iilcc . 

I improved my technic and the third time I succeeded in filling the entire 
cavity with the warmed irradiated petrolatum. The wound was covcrcc 
with gauze held in place with adhesive plaster. I did not see the jiatient 
until five days later when he came to see me, with the greetinc, octor, 
think my wound is closed.” His wound was closed and has remamecl so. 

I was much impressed by this sudden reversal of condition. )Ut n _ 
years of clinical experience have made me .skeptical of generalizin..., rom 
tary results. . 

Since that time, I have had numerous o])])ortunitic.s 

* Read before the Oinical Society of the Hos]rital for Joint Di ea 
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petrolatum in a large variety of wound infections, both primary and post- 
operative, in chronic sinuses, empyema sinuses, ulcers, burns, tuberculous 
joints, etc. 

In this preliminary report, I shall make no attempt to summarize tbe 
clinical details of my cases but I shall merely state in a general way what is 
seen following its application. In the case, for instance, of an extensive 
cellulitis in which drainage has been instituted and there is copious purulent 
discharge, if warmed irradiated petrolatum be applied directly to the wound 
and covered with gauze and bandage, and left for a day or two, a marked 
change in the wound and in the exudate will be seen at the next dressing. 

The character of the exudate will be found to be much less purulent, the 
wound itself will be covered with granulations, sloughing will have been 
aborted and healing will be on its way. 

After the second dressing, the wound will be found to be in an advanced 
state of healing and the infection practically subsided. The character of 
the discharge will have become serous. The bacterial count will be greatl)" 
diminished, or entirely absent. 

In the case of a post-operative wound infection which ordinarily would 
require extensive drainage, a small opening need only be made in the wound 
in order to permit the escape of the exudate and, b}' means of a syringe, the 
warmed irradiated petrolatum is directly injected into the suppurating cavit}", 
filling it entirely. A covering of gauze is finally applied. 

I have man}'- times seen such infections subside in twenty-four hours and 
close completely in four or five days. Chronic 'empyema sinuses that have 
remained open for months, I have seen close in two weeks. 

Two cases of fistula in ano, that had persisted for years, were each closed 
after one injection. 

A chronic discharging tuberculous sinus of the elbow-joint, after persist- 
ing for three years, was cured after twelve injections, covering a period of 
six weeks. 

Sinuses following the drainage of appendiceal abscesses are promptly 
rendered bacteria-free and completely closed in two to five days following 
the injection of irradiated petrolatum. 

In one case of tenovaginitis of the index finger and palm of the hand in 
which the culture showed streptococcus hsemolyticus, the incisions were filled 
with warmed irradiated petrolatum and at tbe first dressing, thirty-six hours 
after the operation, not a sign of pus was seen in the wound. 

Chronic bone sinuses are very favorably affected by the injection of 
irradiated petrolatum as are also tuberculous affections of the hip- and knee- 
joints but the final word cannot yet be expressed in this report. 

The effect of the irradiated petrolatum seems to be dependent upon a 
strong bactericidal action upon the ordinary organisms of wound infection 
together zoith a potent stimulus to the processes of zvound healing. 

The bactericidal potency of this agent is amply proven by its clinical 
action when applied directly to the infected wound ; the character of the dis- 
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charge is speedily changed from a purulent one to a serous one, and the 
bacterial count diminishes rapidly. The physical properties of the material 
render the ordinary bacterial studies, as applied to pure cultures in the labora- 
tory, difficult to execute. The stimulating effect upon cellular metabolism is 
characterized by the rapid production of vigorous granulations followed by 
an unusually speedy closure of the wound. 

As to this newly endowed therapeutic virtue imparted to petrolatum, it 
appeared to me that it might be due to vitamin D. Being acquainted with 
the extensive labors of Hess and Steenbock and others, on ultraviolet irradia- 
tion, vitamin D appeared to be a satisfactory answer to the question of 
the causation of this action of irradiated petrolatum. It seemed an easy 
matter to prove this conclusion by the simple process of injecting viosterol 
into wounds instead of irradiated petrolatum. 


I. — Shadow of test tube from radiance emanatinR from lumiiioiis --trinf; and corrl. 

Ihis, I then proceeded to do. but no such favorable wound reaction fol- 
lowed as I had seen with irradiated petrolatum. I then mixed equal parts 
of viosterol and plain petrolatum and applied this mixture to wounds, fol- 
lowing which also the prompt cleaning up of the infection failed to ajipear. 
I returned to the use of irradiated petrolatum and again obtained pnjinpt 
disinfection of the wound and healing. 

It became evident then that my assumption, that I was getting a vitamin 
D effect, was erroneous, but wherein lay the virtue of the irradiated product. 
I did not know. I had frequently observed that after prolonged irradiation 
of forty minutes or one hour, the petrolatum became considerably darker 
than before irradiation. Ordinary yellow petrolatum Ijecame an orange- 
brown and white petrolatum became vellow. Liquid petrolatum remained 
unchanged. 

Evident!}', irradiation brought about some jihysical chaTige, perhajis in 
its molecular arrangement, that caused an optical alteration such as has 
“S 1233 



EUGENE H. EISING 


been found in crude coal tar oil by Herrick and Sheard/ by spectroscopic 
examination. In the dark room, there was no visible luminosity as might 
have been anticipated as I was dealing with the invisible part of the spectrum. 
After fumbling around for a time, it occurred to me to place my vita-glass 
test tube, filled with irradiated petrolatum and stoppered with a cork with a 
piece of string on it, upon a photographic film in a light-tight box. This I 
did and left it for five days. (Fig. i.) At the end of that time, I developed 
the film and found that I had obtained a photographic impression but not 
at all as I might have had reason to expect. Upon studying' the film, it 
became evident that the cork and the string which had become smeared 
with the petrolatum had become actinically radiant and produced recognizable 
impressions upon the photographic film. The entire film had been bathed 
by the radiation, except where the vita-glass tube lay and this had caused a 



Fio 2. — Photographic impression from ii radiated pet- Fic 3 — Photographic impres 

rolatum Sion from petrolatum irradiated 

through blue glass filter. 

wide divergent shadow, protecting the film from a radiance emanating from 
the cork and string. 

I began then to realize that the agent that I was employing was a radiant 
energy, picked up from the zone of invisible light of the ultraviolet field and 
that whatever therapeutic virtue I observed must be accredited to this source. 
I soon learned that the petrolatum became much more actively endowed when 
directly exposed to the action of the rays, rather than through vita-glass. 

A long series of experiments followed in which a method was developed, 
by means of which I was enabled to compare the actinic value or photometric 
intensity of my product. By the same means, I tested out a great variety 
of substances and found that with few exceptions the oleaginous substances 
took up the secondary radiance. The sugars are absolutely negative as are 
also the proteids. Among the oleaginous substances that take the actinic 
value, some hold it longer than others. From the therapeutic standpoint, it 
uas found that most of the vegetable oils contain an acrid acid such as oleic- 
or steaiic, which is offensive to the tissues, whereas the mineral oils are 
bland and inoffensive, even when inspired in a vaporized condition. 
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The photometric method of estimating the actinic value acquired is as 
follows : d'ake a flat receptacle such as a Petri dish and pour into it warmed, 
irradiated petrolatum so that the bottom of the dish is covered to the thick- 
ness of about O’' H of an inch. Place over the Petri dish a stencjl of 
ail}' design. The stencil ma}' he made of cardboard. In the dark-room, an 
uncx]io.scd ])hotngra])hic plate is ]daced over the stencil and the entire prepara- 
tion ])laced in a light-tight box. After twenty-four hours, the plate may be 
developed. A definite silhouette of the stencil will ajipear upon the photo- 
graphic jdate. ( Pig. j. ) 

The minimum time of exposure has not been ascertained, but after a 
few hours a dcTmite impression is already visible. 

The identical ex]ieriment repeated with j'lctrolatum that has not been 
irradiated will not inijircss the jihotograjihic jilate. it is evident, therefore. 


UVF 


I'lG. j. — Phototrr.iphic impression from petro- Kic. S. — Impression from petrolatum, irradiated 

latum irradiated tlirougli Uviol filter. through Lfviol filter and photographed through X-ray 

film hermetically sealed. 

that irradiation endows petrolatum with certain properties which it did not 
have before and naturally, opened up a number of channels calling for 
further investigation. 

In the first place, it could not be definitely asserted from the foregoing, 
that these newly endowed properties were supplied by the ultraviolet field of 
the spectrum. 

In order to test this part of the problem, I took four Petri dishes, properly 
shielded from reflected and transmitted light and placed in each an equal 
quantity of plain petrolatum. Over one was placed a red-glass filter ; over 
the second, a yellow-glass filter; over the third, a blue-glass filter; and over 
the fourth, an ultraviolet light filter, and exposed them all for one hour to 
the ultraviolet light. 

At the termination of the exposure, I removed the filters and placed each 
dish in a separate, light-tight box. Over the dish containing the petrolatum 
exposed through the red-glass filter, I placed a cardboard stencil marked R, 
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and similarly over the dish containing the petrolatum exposed through the 
yellow, a stencil marked Y, and over the blue, a stencil marked B. 

Over the petrolatum, irradiated through the ultraviolet filter, I placed a 
stencil marked U. V. F. Over each stencil, I placed a photographic plate. 
The boxes were closed and kept in a dark-room for twenty-four hours. At 
the expiration of that time, the four plates were developed. 

The plate over the petrolatum that had been irradiated through the red- 
glass filter was entirely negative. The plate over the petrolatum that had 
been irradiated through the yellow-glass filter was likewise negative. The 
plate over the petrolatum that had been irradiated through the blue-glass 
filter was slightl^^ positive. (Fig. 3.) The plate over the petrolatum that had 
been irradiated through the ultraviolet filter was intensely positive. (Fig. 4.) 

This result is entirely as might have been anticipated. The red-glass 
filter permitted only red light to impinge upon the petrolatum to the exclusion 
of all other light. The yellow-glass filter permitted only yellow light to 
impinge upon the petrolatum. Radiations of the ultraviolet zone do not 
extend into the field of visible light. 

Theoretically, the petrolatum irradiated through a blue-glass filter should 
also have been photometrically negative, if the newly imparted photometric 
property was due solely to the radiations from the ultraviolet zone. 

The fact that petrolatum does become photometrically activated through 
a blue-glass filter proves that this endowment is contributed not only by the 
ultraviolet zone but also by a small range of the lower end of the visible 
spectrum. 

The line of demarcation between the violet and the ultraviolet radiations 
is not a frontier, either from a theoretical or technical point of view, as 
there is no difference in the nature of the two types of rays. The line of 
demarcation depends upon the individual sensitivity of the retina. 

The visible spectrum at its lowest point of visibility is established at 4,000 
Angstrom units. The violet ranging into the deeper shades of blue reaches 
up to 4,500 Angstrom units, rvhich is probably the upper limits of the visible 
spectrum which yield radiations that activate, photometrically, the mineral 
oils. 

The lower limits of the ultraviolet zone which contribute this property to 
the mineral oils, are as yet undetermined but the Uviol filter, which was used 
in these experiments, permits the penetration of ultraviolet radiations to as 
low as 2,530 Angstrom units. 

Petrolatum irradiated through an ultraviolet filter that eliminated all parts 
of the visible spectrum was tested out photometrically and was found to 
produce a very dense image. 

It may be accepted, therefore, that the photometric property acquired by 
petrolatum by exposure to the carbon arc or to the mercury vapor arc is 
produced by radiations from the ultraviolet zone and to a small degree by 
radiations from the lower range of the visible spectrum. 

Now, even though it is conceded, as I believe it may be, that ultraviolet 
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irradiation of petrolatum induces certain changes in that basic substance which 
effect a photographic plate, it does not necessarily follow that these secondary 
emanations fall within the zone of ultraviolet light nor in fact that the 
emanations are truly actinic in nature. We are accustomed to think in terms 
of physical chemistry but when we employ the agency of the ultraviolet 
light, we must transfer our thoughts to what is known of the science of 
electron ph3'sics. 

Ultraviolet light is one of the most potent means of atomic dissociation 
or ionization and this is without doubt what occurs when petrolatum or 
other substances are irradiated. Atomic dissociation is the forcible tearing 
asunder of the atomic structure of the molecule, b}^ striking off electrons from 
their molecular orbit and giving to the altered molecule a new speed of molec- 
ular vibration. It is quite conceivable, therefore, on the basis of electron 
physics that aity susceptible material can be rendered radio-active and this 
seems to be the case. However, as many of the properties of these secondary 
emanations resemble those of light, it is difficult to prove that these emana- 
tions are really light waves, because in many respects they differ from the 
familiar properties that we are inclined to associate with luminosity. 

In 1898. W. J. Russell- discovered that a large number of substances of 
most diverse character rendered a photographic plate developable. This 
phenomenon has since been referred to as the “Russell effect,” “photechic 
effect.” “jMoser raj's,” “metallic radiations,” etc. More recently, studies 
have been made by Kugelmass and McQuarrie,^ West and Bishop^ and 
others. 

It is important not to confuse the so-called “Russell effect” with the dis- 
cussion of the phenomenon described in this presentation. The “Russell 
effect” is a phenomenon of pseudo-actinism possessed by many materials in 
their natural state and is not the result of pre-exposure directly to the action 
of the ultraviolet light. 

Kugelmass and McQuarrie have made careful studies of phenomena 
described as the “Russell effect” and believe that “the phenomenon is too 
difficult to isolate at present” but lean to the conclusion that “the active 
agency in this phenomenon appears to be a material substance rather than 
a radiation.” 

There are many reasons to believe that the reaction upon the photo- 
graphic plate is caused by vaporous reducing agents of an oxidizing nature 
and I believe that in many of the instances reported such is the case. The 
phenomenon of which I speak is not a “Russell effect,’ for the reason that 
the photographic plate is acted upon through a hermetically sealed screen 
which eliminates effectively all oxidizing vapors, and can be ascribed to 
nothing else but to the transmission of electromagnetic radiations. 

I have accomplished this by employing X-ray film from which the 
emulsion was removed, and sealing hermetically upon it, the photographic 
plate, by pouring paraffin about the edges of the plate. The X-ray film was 
cut in such manner that its edges extended far beyond those of the photo- 
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graphic plate. The photographic plate in that manner was securely shielded 
from any vaporous oxidizing substances and could he affected only by an 
energy that could pass through the X-ray film. 

This preparation was then placed over a dish of warmed irradiated 
petrolatum with a stencil interposed and the entire preparation placed in a 
light-tight box and left for twelve hours. (Figs. 6 and 7.) 

At the end of this time, the photographic plate was separated from the 
X-ray film by cutting through the paraffin binder and developed. A dense 
image of the stenciled lettering on the interposed cardboard appeared in 
great intensity. 

The X-ray film is absolutely impervious to material emanation or any 
vaporous oxidizing substances; the paraffin binding is also impervious. 
There is not the slightest fogging of the unexposed portions of the plate. 

This proof that irradiated petrolatum emits emanations that will penetrate 

a transparent material of the densit}'^ , _ _ 

of X-ray film, together with the fact 
that irradiated petrolatum will cause 


V. .. 

Fig. 6. — Photographic impression from irra Fig 7. — Photographic impre>^sion from irra- 

diated petrolatum through washed X-ray film, hei- diated petrolatum through X-ray film filter, aftei 
metically sealed. five days’ e-xposure. 

a wide divergent shadow to be caused by an object lying upon a photographic 
film, led me to the conclusion that the emanations emitted from irradiated 
petrolatum are truly electromagnetic in nature. 

I believe also that there is a second factor which is of the nature of an 
organic emanation and the question of to how much of the one or the other 
is due the therapeutic value, must at present remain unanswered. 

This secondary emanation, be it light waves or chemical, does not pass 
through a quartz filter. It will be argued, for that reason, that the emana- 
tions cannot be light waves because ultraviolet rays do pass through a 
quartz filter. This objection, however, is not valid because if these waves 
are light waves, they are of a secondarjr nature and need not necessarily 
have the same properties as primary ultraviolet rays. 

In conclusion, referring once more to the therapeutic value of irradiated 
petrolatum, I wish to state that I believe its therapeutic virtue to reside 

1238 




IRRADIATED PETROLATUM 


in a secondary radiant energy, endowed by its exposure to the ultraviolet 
light. 

I have spoken only of its application in suppurative conditions and have 
stressed its bactericidal value. I have made no mention of a wide variety 
of uses in which I have found it of great benefit. Its possibilities are far 
reaching and time only will determine its limitations. 

This preliminary report will in due time be followed by a more exhaustive 
description of clinical, physical and bacteriological studies together with a 
detailed description of the method of irradiation. 
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TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY 

STATED MEETING HELD FEBRUARY 2 , 1931 
The President, Dr. George P. Muller, in the Chair 
Calvin M. Smyth, Jr., M.D., Recorder 
LOBECTOMY FOR BRONCHIECTASIS 

Dr. John B. Flick presented a man from whom he had removed the 
lower lobe of the right lung on account of its involvement in bronchiectasis 
and the consequent pulmonary haemorrhages. The patient, a white male, 
aged thirty, was admitted to the Jefferson Hospital in July, 1927, because of 
pulmonary haemorrhages. A previous diagnosis of tuberculosis had been 
made, but study showed a non-tuberculous bronchiectasis limited to the right 
lower lobe. (Fig. i.) There was a history of a middle-ear infection at the 
age of two and a half years resulting in a chronic otitis media for which a 
mastoid operation was performed in 1912. He had pneumonia at eight years 
of age. In 1925, the tonsils were removed. The patient had had a chronic 
cough as far back as he could remember, but no previous attacks of blood- 
spitting. He was slightly improved by a phrenic exeresis performed in April, 
1928, and by regular bronchoscopic drainage, but cough with offensive sputum 
and frequent attacks of haemoptysis continued. 

The induction of an artificial pneumothorax was attempted, but failed 
because of pleural adhesions. The patient was incapacitated for work and 
anxious to have something further done to alleviate his condition. A lobec- 
tomy in three stages was decided upon, the first two stages comprising a 
partial thoracoplasty and the third stage, excision of the involved lobe. The 
operations were done under nitrous-oxide anaesthesia. May 17, 1929, a sub- 
periosteal resection of the posterior part of the eleventh, tenth, ninth and 
eighth ribs was performed through the incision ordinarily used in doing the 
lower stage of a paravertebral thoracoplasty. On May 29, a subperiosteal 
resection of the posterior part of the seventh, sixth and fifth ribs was done 
through an incision begun over the erector spinae mass at about the level of 
the sixth rib and extended downwards and forwards over the seventh rib 
to about the mid-axillar}? line. 

June 5 this wound was reopened and the bed of the seventh rib incised. 
The adherent lower lobe was freed chiefly by blunt dissection with the finger, 
but in one or two places the endotherm knife was used to divide adhesions. 
Where the adhesions were dense, their separation gave rise to a troublesome 
ooze which, however, was promptly controlled by hot packs wrung out of 
normal saline. The pulmonary ligament was divided and the lower lobe 
remained attached only by a narrow pedicle made up of bronchus, the vessels 
and some enlarged lymph-nodes. Two Number 3, forty-day, chromic gut 
ligatures were tied around the pedicle as tightly as possible and the lower 
lobe cut away, leaving only a short stump to hold the ligatures, which were 
left long. A small hole was made in a piece of rubber dam a foot square 
and the stump of the amputated lobe drawn through this opening and gauze 
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packed loosely around it within the clam. The edges of the rubber dam were 
brought out so that a funnel was formed around which the external wound 
was partially closed with three silkworm-gut sutures. Since the upper and 
middle lobes were adherent, there was no marked embarrassment of respira- 
tion. The pulse rate, however, rose to i6o. For a few days after operation 
there was profuse serous drainage. This soon diminished and the drainage 
became purulent. The gauze packing was gradually removed and the rubber 
dam taken out June 22. July i the ligatures and a bit of necrotic tissue 
came away. The wound healed, leaving a bronchial fistula. December 27, 


■F 



. Fig. I. — Rontgenogram after bronchoscopic aspiration and the injection of 
iodized oil showing the cylindrical bronchiectasis of the right lower lobe. 
(L, H. Clcrf, \V. F. Manges and J. T. Farrell, Jr.) 


1929. the fistula having persisted, the regenerated seventh and part of the 
eighth ribs were excised, the fistula closed and covered with muscle. There 
was no recurrence of the fistula and the wound healed well. The patient 
has gained in weight, has had no hcemoptysis since operation and has very 
little expectoration. 

A bronchoscopic examination made by Dr. L. H. Clerf January 22, 1931, 
showed no abnormal secretion in the right bronchus ; the anterior extrcinitj' 
of the canna was slightly deviated to the right side ; the orifice of the right 
ujiper lobe bronchus appeared more prominent tlian usual ; the middle 
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bronchial orifice was practically normal in appearance. The IcA'er lobe 
bronchus terminated in a pouch 2 centimetres beyond the orifice of the middle 
lobe bronchus; the bottom of the pouch presented two small, pitted depres- 
sions separated by a horizontal ridge. 

NICOLA OPERATION FOR RECURRENT DISLOCATION OF 

THE SHOULDER 

Dr. DeForest P. Willard, presented a youth, aged nineteen years, who 
dislocated his left shoulder in November, 1928. Dislocation was anterior 
and was immediately reduced and kept at rest for four weeks. During the 
following winter and summer, under minor strain, the shoulder dislocated 
completely three times, and the patient had felt the bone slip anteriorly on 
numerous occasions. He stated that his arm was getting very much weaker, 
and that the shoulder- joint felt loose and was quite painful at times. The 
last dislocation occurred when the patient was rolling over in bed during 
the night. Examination in 1929, one year after first dislocation, showed 
slight atrophy of the muscles around the shoulder-joint. The head of the 
humerus could be moved forward easily, and also retracted away from 
the glenoid cavit}'- about one-half inch. There was no limitation of motion 
and no swelling of the arm. January 16, 1930, the shoulder again dislocated, 
and on January 31, 1930, operation was done, following the method devised 
by Doctor Nicola, of New York, and published by him in the Journal of 
Bone and Joint Surgery for January, 1929. 

The incision begins over the coracoid process and passes down over the 
anterior portion of the deltoid for four inches. The upper fibres of the 
deltoid are divided. The tendon of the long head of the biceps is exposed 
up to its origin. To do this it is necessary to divide the transverse humeral 
ligament. The tendon of the long head of the biceps is divided about one 
inch below the cut margin of the ligament. A hole is drilled through the 
head of the humerus, beginning just below the ligament, and is so directed 
that it emerges just above the centre of the articular surface of the head. 
The proximal portion of the tendon is then drawn through this hole and 
resutured to the distal end of the tendon and ligaments and soft parts closed. 
In this case the arm was) bandaged to the side for three weeks, and then 
massage and active exercise started. In three montlis the patient was able 
to use his arm for golf. By July he had a full motion, which included use 
in swimining. During the Fall he has again played football without 
re-dislocation. 

Two other similar cases during the year have given equally good results. 
The speaker believes that this operation has the simplest technic and gives 
the most permanent results of an)'^ operation so far used for this condition. 
The muscle function of the biceps is not interfered rvith, and, if the drill 
holes are accurately placed, the shoulder motion is not limited, except, per- 
haps, in extreme external rotation. 

Dr. T. Turner Thomas remarked that the original operation of choice 
was the excision of the head of the humerus— that did not last long, then 
came the contraction of the capsule, and tliat held sway for a great many 
years until comparatively recently when these suspension operations were 
introduced. The object is to make the operation simpler and safer than 
that for contraction of the capsule in which the surgeon must get down to 
the capsule, which is not easy in the anterior or subcoracoid dislocation. 
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The approach must be in front, between the deltoid and pectoralis major 
muscles, or through the axilla. Clairmont, in the past, used a deltoid flap 
around the humerus to act as a sling, and later came gradually these sus- 
pension operations which are done on the outer side of the joint. The whole 
thing will hinge on the results. In the discussion of Henderson’s paper, two 
of those discussing said that they had trouble with recurrences following 
the suspension. One (Carrell) added in the second operation after two such 
failures, contraction of the capsule by reefing with loo per cent, success. 
One is still in the stage of wanting to know how much the shoulder wdll 
stand after these suspension operations. 

Dr. Charles F. Nassau said that, while many surgeons have had the 
opportunity of operating upon recurrent dislocations, he did not feel that 
the various methods were certain enough to warrant operation. As soon as 
the speaker read the description of Nicola’s operation, he determined to use 
it. Of all procedures devised it is the most mechanically perfect and the 
simplest. One great advantage of this operation is that it is not necessary 
to cut tendons or perforin other mutilations. 

Dr. Louis D. Englerth presented two X-ray plates to show the result 
four months after operation upon a woman of fifty-three years who obtained 
a perfect functional result following the Nicola operation. 

ANGIO-ENDOTHELIOMA OF THE HUMERUS 

Dr. Eldrige L. Eliason reported the case of a man, aged thirty-two, 
who was admitted to the University Hospital March 31, 1930, with the 
history that fifteen months prior to admission he began to suffer pain in the 
right shoulder. Three months prior to admission he fell, striking right arm, 
which increased the amount of pain. Two months prior to admission a sud- 
den pull on the arm resulted in an obvious pathologic fracture. Examination 
showed a fusiform enlargement of the right humerus at the junction of the 
upper and middle thirds. The enlargement was slightly less firm than the 
surrounding bone and there was preternatural mobility of the humerus at 
this point. Other extremities and bones negative. Gross physical examina- 
tion, negative. After rontgenologic examination covering the entire osseous 
system, the growth of the right humerus was diagnosed as a probable sarcoma 
of the right humerus, with giant cells. Small periosteal elevation on the 
right ulna was diagnosed as fibrosing osteitis. Remainder of the osseous 
system and the chest were entirely negative for any further evidence of new 
growth or metastases. 

April 2, 1930, two days after admission, the tumor growth of the right 
humerus was excised, and a portion of the left fibula selected and used as an 
intra-niedullary bone graft, restoring the original length of the humerus. 

The bone tumor itself was surrounded by an extremely thin shell of 
bone, and filled with thick granulations which bled profusely. These granu- 
lations were scraped out, and after squaring off the ends of the bone where 
they had been hollowed out in a cone-shaped manner by the tumor, the graft 
was then placed in position, and the thin shell sutured around it. The arm 

was dressed in plaster on a iMiTteldorf triangle and internal rieht-an^lcd 
splmt. * ^ 
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Fourteen days after the primary operation, the right ulna was exposed 
at the site of the small area of cystic change, and after chipping off the 
periosteum, a moth-eaten area of very haemorrhagic nature was exposed. 
This tissue was similar to that found in the humerus. The bone was chiseled 
away down to healthy bone. 

Pathologic diagnosis. — Angio-endothelioma of the humerus. Angioma of 
the ulna. 

Progress . — Patient discharged April 22, 1930, twenty days after the 
primary operation. Four months later there was definite bony union and 
complete return of function. 

TRAUMATIC EMPHYSEMATOUS BULLA 

Dr. Eldridge L. Eliason reported the case of a man, aged forty years, 
who was admitted to the University Hospital August 2, 1930. Within a half 
hour prior to admission he had fallen ninety feet from steel-construction 
work, striking a workman standing on the ground below, the workman’s 
head striking the patient in the epigastrium. Incidentally, the man standing 
below suffered a fracture of the spine to which he later succumbed. The 
patient was able to sit up at once, did not lose consciousness, and when 
admitted to the hospital complained only of sharp pain in the upper abdomen. 
The pain was entirely similar to attacks of acute indigestion suffered prior 
to the accident, and was somewhat paroxysmal. There was, in addition, 
slight pain in the left ankle and knee. The abdomen was flat, with con- 
siderable rigidity in the right upper quadrant and mid-epigastrium. Tender- 
ness was marked over the same area. Peristalsis was entirely absent. Except 
for minor abrasions, the remainder of the physical examination was negative. 

Course . — The patient continued to improve, but, on August 7, five days 
after the accident, he complained of a rather severe epigastric pain, rather 
continued and sharp in character. He was then examined under the fluro- 
scope and X-ray films made. (Plate i. — August 8, 1930. Six days after 
accident.) 

Rontgenologist’s opinion . — “A collection of air above the right dome of 
the diaphragm, the identity of which is uncertain, but suggests a probable 
pneumothorax. A portion of one of the lobes of the right lung is collapsed. 
The identity of this lesion is uncertain ; in some respects it looks like a 
localized pneumothorax, although all features are not explainable by this 
diagnosis. If this air is a localized pneumothorax, why does it not extend 
to the periphery? There is an area of increased density posteriorly which 
may be collapsed lung, but this also is not absolutely certain. If this patient 
has a large emphysematous bleb in the interlobar region, between the middle 
and lower lobes, it would partially explain some of the appearances. A local- 
ized pneumothorax with a previous adhesion of the lung would hardly explain 
it. There is no evidence of a diaphragmatic hernia of the stomach. AVe 
cannot exclude colon or small intestines.” 

The next day, fluoroscopic studies with barium could not demonstrate 
any evidence of intestines above the dome of the diaphragm. Good move- 
ment of the domes of the diaphram was noted. 

The patient was allowed to go home August 12, 1930, ten daj^s after 
the accident. He was much improved, his abdomen soft and presenting 
normal peristalsis. Despite this, he felt rather “unstrung.” 

He was readmitted August 25, 1930, twenty-three days after the accident, 
because of nervousness and weakness. At that time expansion was limited on 
the right side of the chest. Breath sounds altered and diminished on the 
right, especially over the right lower lobe. Tactile and vocal fremitus noted 
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as being normal. Abdomen wa.s negative. Remainder of physical examina- 
tion was negative. Laboratory findings were negative. Chest X-rays taken. 
(Plate 2. — August 28. 1930.) 

Rontgenologist's opinion. — “Pneumothorax, with complete collapse of the 
right lung. Large emphysematous bleb at right lower lobe. Examination 
shows complete collapse of the right lung with j^neumothorax on this side. 
Just above the diaphragm there is a large cyst-like structure in the bottom of 
which there is a small amount of fluid. This is ])robably a large emphysema- 
tous bleb. The heart and trachea are somewhat displaced to the left side, 
causing some compression of the left lung. On inspiration, the heart moves 
to the right. There is paradoxical movement of the right dome of the 
diaphra^n," The patient felt so much improved that he was ]3ermitted to 
go to his home on the date of the above examination. He returned again 
September 10. 1930, for chest X-rays. (Plate 3. — September 10, 1930.) 



Pl\te 4. September 23, 1930. Appro.\imately tuo months after accident. Approximately two weeks 

after last examination. 


Rontgenologist’s opinion . — “There has been some inflation of the right 
lung. ^ In addition, the heart and the mediastinum have returned slightly 
to their normal position. The large emphysematous bleb is still approximately 
the same size. There does not appear to be any fluid at this time. There is, 
however, a slight pleural effusion at the right base.” Patient was again 
readmitted to the hospital September 22, 1930, about two months after the 
accident, because of continued weakness, cough, and slight, occasional, bloody 
expectoration. The following X-ray studies were made. Plate 4. — Septem- 
ber 23, 1930.) 

Rontgenologist’s opinion . — “Comparison of these films with those made 
on September 10, 1930, Plate 3, shows that the large annular shadow, previ- 
ously mentioned in the lower third, has now extended to the upper half 
of the chest. It no longer contains any fluid. The lung in the lower half 
of the chest has reexpanded until it now occupies a position approximately 
-5 pci' cent, of the total pneumothorax volume in size, beneath the annular 
shadow described above. There is still a small amount of fluid at the base. 
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Left side shows no change. Heart and mediastinal shadow now occupy a 
more normal position.” The patient was again permitted to go to his home 
September 24, 1930, much improved. He returned for two subsequent X-ray 
examinations. (Plate 5. — November 17, 1930-) 

Rontgenologist’s opinion . — “The patient still has a pneumothorax with 
complete collapse of the right upper lobe. The lower portion of the lung 
seems to be fairly well expanded. The right diaphragm is elevated and 
adherent, and possibly adherent to the pericardium. The emphysematous 
bulla is probably still present. The expanded lung seems to be quite dense, 
probably due to the retained secretions.” (Plate 6. — December 8, 1930.) 

Rontgenologist’s opinion . — “The appearance is much the same as at last 
examination. The top of the bulla has reached the apex of the chest and 
probably can go no further. The lower portion of the right chest shows 
considerable thickened pleura, no doubt from the presence of air for so 



Plate 5. — November 17, 1930. Approxi- 

mately three and a half months after accident. 
Appro.ximately two months after last e.xamination. 


Plate 6. — December 8, 1930. Approxi- 

mately four months after accident. Approxi- 
mately four weeks after last examination. 


long a time, and also the presence of blood. With the patient lying on the 
right side, there is evidence of some fluid in the pleural cavity.” The patient 
was then readmitted to the hospital, and an attempt made to pass a needle 
into the emphysematous bleb seeking to collapse it by evacuation of the air 
contents. This failed entirely. The patient was permitted to go home on 
the same day. The patient has not returned to his former occupation as a 
structural steel worker because of a nervous mental state, closely resembling 
what is commonly known as shell-shock. There was at no time no definite 
physical evidence of a fractured rib. The rontgenograms failed to conclu- 
sively disclose such. When the patient returned September lo, 1930, the 
following explanation of the bleb and its changes was offered. This 
rontgenologic opinion considered collectively the first four examinations. 

“In reviewing this case, it is now evident that the first films taken on 
August 8, 1930, Plate i, show a partial pneumothorax, consisting of the upper 
and possibly the middle lobes on the right side. Attached to the upper or 
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the middle portion of the collapsed lung there is a large pleural bleb which 
has been caused by the subpleural rupture of the lung. This bleb occupies 
a basal position because of collapse of the lobe to which it is attached. The 
lower lobe has not yet collapsed. In the films taken on September 28, 1930, 
Plate 2, there is complete collapse of all the lobes on the right, the bleb 
occupying its previously described position. Examination made on Septem- 
ber 10, 1930, Plate 3, shows beginning expansion of the right lung, which 
has moved the bleb along with the lung tissue to a slightly higher position. 
In examination of today, September 23, 1930, Plate 4, this process has 
advanced to its position described.” 

Instead of this being a traumatic bleb, as we have intimated, could this 
defect be congenital, or possibly a large ‘Ting shadow,” some of which have 
been described? 

Doctor Eliason said that Doctor Pancoast reports that he had seen one 
other such case, discovered accidentally and not associated with trauma. In 
one work on surgery of the lungs, the speaker found a picture very much 
like this and it was used to describe the term employed in the book, “annular 
shadow,” or pleural ring, and it was supposed to be an intrapneumonic 
pneumothorax or a dilatation within the lung proper filled with air. It has 
always been a question with Doctor Eliason whether the patient did not 
have this condition long before he fell the ninety feet. 

Dr. John B. Flick recalled a patient at the Jefferson Hospital who 
gave a history of a pneumothorax on the left side which followed a severe 
accident a year and a half prior. The pneumothorax developed, the patient 
said, about four days after injury and then gradually disappeared. He came 
to the Jefferson Hospital because of dyspnoea. Bronchoscopy showed a dis- 
placement of the tracheo-bronchial tree to the left and an atresia of the left 
bronchus. X-ray examination showed a massive collapse on that side. The 
speaker’s conception of this lesion was that he probably sustained an injury 
to the hilum of the lung and that the resulting scar tissue completely occluded 
the left primary bronchus. 

INTRAVENOUS UROGRAPHY 

Dr. Alexander Randall read a paper with the above title for which 
see page 1202. 

Dr. Karl Kornblum, by invitation, discussed the essential factors in 
the radiographic technic employed in intravenous urography. A representa- 
tive series of rontgenograms illustrating the various urologic conditions in 
which this procedure is of diagnostic value was shown. This series included 
normal urograms, hydronephrosis, various forms of urinary-tract obstruc- 
tion, anomalies, neoplastic diseases and the urinary tract in children. Meth- 
ods of interpretation were discussed. It was emphasized that intravenous 
urography depicts the functional activity of the urinary tract. The method 
IS not a short-cut to urologic diagnosis but is merely an adjunct to the well- 
established methods of diagnosis employed in urology. 
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Dr. W. Hersey Thomas asked Doctor Randall if he had observed the 
specific gravities of the urines for the six hours following the injection. 
When uroselectan was first introduced, it was stated that if the specific 
gravity of the urine did not rise ahoA^e 1038 during the second and third 
hours following the injection, the renal function was below normal. This 
was not corroborated by Doctor Thomas’s experience. In some cases with 
good renal function the specific gravity of the urine did not reach 1038. 
In other cases, with admittedly poor renal function, the uroselectan was 
secreted so rapidly that most of it reached the bladder within fifteen minutes. 
With the latter group of cases in mind it is therefore Doctor Thomas’s prac- 
tice to make the X-ray exposure five minutes after the injection, instead of 
fifteen minutes as recommended by Doctor Randall, and he feels that by 
following this modification of the technic, information is often obtained that 
would otherwise be missed. 

SURGICAL TREATMENT OF BLEPHAROSPASM 

Dr. Charles H. Frazier read a paper with the above title for which see 
page 1121. 

Doctor Frazier, replying to questions, discussed the aniesthesia prob- 
lems pertaining to the subject. In some cases, the preliminary dissection 
was made under nitrous oxide. In two cases, however, he used local anaes- 
thesia (novocaine) and in doing so he thinks made a mistake. The novocaine, 
he felt, desensitized the nerves so that they did not respond to electric stimu- 
lation. Thus, at once a means of identification, upon which he must rely in 
the selection of branches to be cut, was removed. He therefore recommended 
the nitrous-oxide anaesthesia for the preliminary dissection to be discontinued 
as soon as the various branches have been exposed. It is desirable to con- 
tinue the operation with the patient conscious, so as to determine when 
sufficient nerves have been cut to paralyze the orbicularis palpebrarum. This 
can be determined only by instructing the patient to close or try to close 
the eye. The speaker added that in four out of six operations the patients 
could close their eyes, although only feebly. This residual movement he has 
not been able to explain since he was quite sure no nerve filaments were left 
uncut along the superior or upper anterior margin of the parotid gland itself. 
Of course, the buccal division itself must be left intact, as, if cut,’ the angle 
of the mouth would sag. But one must remember that, in some cases, the 
buccal division gives off one or more branches which supply the orbicularis 
palpebrarum. No patient has developed trophic ulcer. 
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The President, Dn. Edwin Beer, in the Chair 

PIROGOFF AMPUTATION OF THE FOOT ; NINE YEARS 

POST-OPERATIVE 

Dr. John C. A. Gerster presented a man, fifty-eight years of age, who, 
in April, 1922 suflfered partial traumatic avulsion of the foot, i le arsus 
and metatarsus were denuded of skin and subcutaneous tissue, an 
covered with granulations. There was just enough normal skin aroun le 
ankle and heel to permit the performance of a typical Pirogoff ampu a lou 
which was done on h'lay 13. 1922. To prevent accidental soiling o le 
operative field a ver)^ thick pad of iodoform gauze was used to cover le 
suppurating granulating stump, so that the skin incision and su seqi^n 
stages of the Pirogoff amputation could be performed aseptically. le 
patient made an uneventful post-operative convalescence and has been we 

for the past eight and one-half years. 

The case was presented because of its relative rarity. 

Dr. Henry H. M. Lyle said that Pirogoff led an active surgical life 
and among his maiw contributions to surgery his osteoplastic amputation 
(1852) was not the least. Pirogoff’s operation is the first recorded osteo- 
plastic amputation. Contrary to what most writers have claimed Pirogoff 
attached only secondary importance to the osteoplastic feature, his main 
endeavor was to devise a procedure which would overcome the difficulties 
encountered in dissecting out the os calcis. Pirogoff s stump is superior to 
Syme’s ; it is longer, permits of an early functional use, has little or no 
tendency to atrophy, is not painful. As the origin and insertion of the 
gastrocnemius are both intact, the combined movements of the knee and ank e 
make running and other exercise possible. It is not difficult to fit with an 
artificial foot. The speaker had used an ordinary walking shoe with a sling 
strap and found it perfectly satisfactory. The objections) advanced against 
this operation were that it is difficult to perform ; it is unsuitable in diseased 
conditions ; the os calcis may fail to unite and necrosis is apt to occur. The 
results of the last war have shown that where this operation has been indi- 
cated and performed with ordinary skill it yields a splendid functional and 
painless stump. 

POTT’S FRACTURE WITH PERSISTENT POSTERIOR DISLOCATION OF 
ASTRAGALUS; SIX YEARS AFTER REDUCTION 

Dr. John C. A. Gerster presented rdntgenograms of a man aged sixty- 
two, who was admitted to the Lenox Hill Hospital, service of Dr. DeWitt 
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Stetten, February i8, 1924. He had sustained a Pott’s fracture of the left 
ankle shortly before admission. There was a great deal of subcutaneous effu- 
sion and swelling, involving not only the ankle but most of the leg. X-ray 
showed a posterior lipping fracture of the lower end of the tibia. Several 
attempts at reduction and immobilization in plaster failed. Finally, Feb- 
ruary 23, five days after admission, it was decided to try suspension of the 
foot with a support under the knee, trusting the weight of the leg itself 
would maintain proper reduction. This was found to be effective and sus- 
pension was maintained for four and one-half weeks. During this entire 
time the patient obeyed instructions to flex and extend the ankle-joint. Sus- 
pension of the foot was accomplished by a slipper of adhesive plaster fitting 
the sole of the foot and the back of the heel, kept in place with a 
snug bandage. 

March 27, four and one-half weeks later, he was allowed out of bed with 
no weight-bearing. 

April 10, he bore weight on his foot and on April 16 was discharged, 
walking without pain. 

The posterior lipping fractures of the tibia are difficult to reduce; the 
astragalus showing a tendency to slip backward on the lower end of the tibia. 
It would seem advisable to try this method of suspension of the foot before 
resorting to tenotomy of the tendo Achillis. This patient was presented some 
years ago and is again presented complaining of no disability and with no 
symptoms of late arthritis. 

This case was presented before the New York Surgical Society April 
23, 1924, Annals of Surgery, vol. Ixxx, p. 634, October, 1924 ; also Annals 
OF Surgery, vol. Ixxxvii, p. 450, March, 1928. 

Doctor Gerster said he had occasionally found it convenient to use this 
method in reducing a Pott’s fracture with slight displacement, suspending 
the foot in the manner described, using an orthopasdic table. As the patient’s 
muscles gradually tired it became possible to reduce the fracture and main- 
tain reduction with molded plaster splints. All this without general anres- 
thesia. In one case, with very marked displacement, requiring general 
anaesthesia, the foot was suspended. Anaesthesia was then begun. The 
surgeon was called out of the room for the moment. On his return, the 
fracture had reduced itself, as relaxation under anaesthesia supervened, and 
the weight of the obese lower extremity became effective. Nothing remained 
except to apply plaster. A control X-ray, the following day, showed perfect 
apposition of fragments. 


CARCINOMA OF RECTUM 

Doctor Gerster presented a woman, aged forty, who was admitted to 
the service of Dr. A. A. Berg, Mount Sinai Hospital, May 4, 1927, with 
a history of one year’s progressively increasing constipation, much worse 
during the past six weeks. Three weeks ago, blood and mucus in stool for 
the first time. Had lost 25 pounds in past year. Present weight, 80 pounds. 

Ph)'^sical examination showed small emaciated woman, in fair general 
condition. Haemoglobin, 70 per cent. Otherwise negative, except for a 
rectal mass, 13/2 inches above sphincter. 

At laparotomy May 25, 1927, a carcinoma of the rectum was found, 
adherent to the posterior wall of the uterus. Consequently a supravaginal 
hysterectomy was first made. The uterus loosened from the tumor in the 
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course of operative manipulations. The rectosigmoid was mobilized ; the 
tumor-bearing gut was then packed in the pelvis, and the pelvic peritoneal 
diaphragm was then reestablished, accurately suturing the peritoneum to the 
wall of the sigmoid as it passed into the true pelvis. The abdominal wall 
was closed in layers. The patient was then turned on her side in Sim’s 
position. A median incision with its centre over the coccyx was then made. 
The coccyx was removed and the pelvic cavity was entered. The tumor- 
bearing loop of gut was delivered posteriorly and the afferent and efferent 
loops were sutured parallel to each other. A series of black silk marking 
sutures with ends left long marked the level at which the subsequent ampu- 
tation was done by Doctor Lewdsohn in the absence from the city of Doctor 
Gerster. The spur was later divided with a crushing clamp and the patient 
allowed several months’ convalescence before closure of the sacral colostomy. 

The patient was presented at a meeting of the Surgical Section of the 
Academy of Medicine, January 6, 1928 (Amer. Jour. Surg., N. S. iv, 
p. 444, 1928). 

December 2. 1929, she was admitted to the Lenox Hill Hospital, service 
of Dr. DeWitt Stetten, complaining of difficulty in moving her bowels. Nat- 
urally, the possibility of local pelvic recurrence was considered, but digital 
pelvic examination under general anaesthesia on December 3 failed to reveal 
any typical masses. 

A barium meal was given on December 5, which showed that the loops 
of sigmoid beneath the pelvic diaphragm in the true pelvis were fixed in dense 
adhesions and consequently had their normal peristaltic movement greatly 
hampered. This condition clearly accounted for her difficulty in having free 
evacuation of the large intestine. 

This fixation of pelvic loops as well as the possibility of inadequate 
circulation after mobilization must be kept in mind when considering the 
advisability of performing a Mikulicz volagerung for a low rectosigmoidal 
carcinoma through a sacral opening. 

Dr. Allen O. Whipple remarked that the measure of the level of a 
growth by digital examination may be a very deceptive thing. He had 
recently had an experience in which what was thought to be a low growth 
proved to be really in the sigmoid which had telescoped into the rectum. 
Doctor Whipple further inquired whether the growth, particularly if low 
down in the pelvis, would not offer considerable difficulty in the delivery 
through the sacral vent. Another point was the lapse of time between the 
application of the Mikulicz clamp and closure of the fistula. This sometimes 
takes a long time to close when the clamp is applied in the abdomen and 
Doctor Whipple wished to know what the duration was in the sacral region. 

Doctor Gerster agreed with Doctor Whipple that a growth which seems 
low to the examining finger may prove at operation to lie much higher than 
one would imagine from examination. A recent case of his illustrated this 
point. The tumor of the rectum could be felt just above the prostate, yet at 
laparotomy, the anterior surface of the tumor was in contact with the pos- 
terior wall of the bladder and below the lower margin of the growth there 
was an inch of normal rectal wall covered by peritoneum. 

Regarding difficulty of delivering tumor-bearing gut through the sacral 
opening, in the particular case, just presented, the conditions were unusually 
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favorable. A small woman with a large pelvis and the growth itself not 
very large. Division of inferior mesenteric vessels to facilitate bringing of 
tumor-bearing loop lower is uncertain and risky. In this case, however, 
the vessels could clearly be seen to beat in the intestinal wall adjacent to the 
tumor after division of the main inferior mesenteric vessels between ligatures. 

The sacral fistula was allowed to remain open for four months. At the 
end of this time, the opening had contracted to one-third its original size. 
The plastic closure was then very easy. She was kept constipated for a 
week afterward. There was no leakage. 

PERFORATED GASTRIC ULCER 

Doctor Gerster presented a man, aged fifty-two, who was admitted to 
the Lenox Hill Hospital, service of Dr. DeWitt Stetten, July, 1922, on 
account of an acute perforation of a pre-p)doric gastric ulcer on the anterior 
surface inch from the pylorus. It had perforated about eight-ten hours 
prior to admission. There had been a history of gastric distress for twenty 
years and eight years previously a large gastric liEemorrhage had occurred 
(1914). The perforation was closed with a single silk mattress suture and 
the patient made an uneventful convalescence. 

A year later (August, 1923) he was again admitted with a history of 
renewed gastric complaints suggestive of retention. There was vomiting of 
food taken the previous day, and marked loss of weight. X-ray showed a 
greatly dilated stomach, with twenty-four-hour residue. 

■ August 16, 1923, a Finney pyloroplasty was done 3 fingers wide. He 
made an uneventful convalescence and on the eighteenth day after opera- 
tion stomach emptied in three and one-half hours. Two and a half years 
later (December, 1925) he experienced pain for about twelve hours similar 
to that he had suffered from just before perforating three and one-half years 
previously. At the time of examination six hours later, there was no sub- 
jective pain and no tenderness on palpation. However, six hours after this, 
there was massive gastric liEemorrhage. He remained in the hospital five 
weeks, made an uneventful convalescence, and X-ray taken just before 
discharge showed rapid emptying of the stomach. In the fall of the same 
year (1926) he began to have severe attacks of asthma, particularly at night; 
for which he was again admitted to the hospital and received treatment. In 
addition to his asthma, which continued for the next two years, massive 
gastric haemorrhages would occur every few months. In June, 1927, he was 
admitted to the Lenox Hill Hospital for such a haemorrhage. At this time, 
when convalescent, an X-ray showed slight six-hour retention in the stomach. 
During this period he also was admitted to the Coney Island Hospital, to 
the City Hospital at Welfare Island, and to the Long Island College Hos- 
pital, for recurrent massive gastric haemorrhages. Gastric analyses in 1925 
showed free hydrochloric acid 36, total acid 55- 1927 free hydrochloric 

acid SO, total acid 60. 

In February, 192S, he was again admitted with a histor)'- of epigastric pain, 
nausea, and vomiting of four and one-half months’ duration. Gastric X-ray 
showed a large six-hour residue. February ii, 1928, under local anaesthesia 
a posterior suture gastroenterostomy was performed. At this time the site 
of the Finne)^ pjdoroplast}’^ was found narrowed to the thickness of a ring 
finger. There was no sign of ulcer. 

March 5, X-ray showed prompt emptying of the stomach through the 
stoma. Discharged March 19, 1928, after uneventful convalescence. Since 
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this time he has had no further hminorrhage or gastric complaint. The asthma 
continued until October, 1928. when he received four bronchoscopic treat- 
ments one week apart. Since that time which is now over two years and a 
quarter, he has been well. 

Doctor Gerster called attention to the following points of interest in 
this case : 

_ When the stomach was opened at the time the Finney pyloroplasty was 
being established, the silk mattress suture marked the point of previous 
perforation, and the mucous membrane opposite this point was freely mov- 
able, absolutely normal in appearance ancl showed no scarring although the 
perforation was one centimetre in diameter. 

The various massive gastric haemorrhages followed periods of long ex- 
haustive manual labor over several months. He would sometimes work 
sixteen-eighteen hours a da3^ 

For the past two years he has been fortunate in obtaining employment 
which did not require any ph3^sical exertion. 

The recurrence of p3'loric stenosis five 3’^ears and a half after a pyloro- 
plasty 3 fingers wide, seems unusual. 

This patient was presented before the New York Surgical Society on 
October 10, 1923 (Annxals of Surgery, vol. Ixxix, p. 146, Case III, 
January, 1924) and also on March 24, 1926 (Annals of Surgery, voI. 
Ixxxiii, p. 861 ) . 


STATED MEETING HELD JANUARY 28, 1931 

Dr. Henry H. M. Lyle in the Chair 
TRANSDUODENAL CHOLEDOCHOTOMY; DUODENAL FISTULA 

Dr. Frederic W. Bancroft presented a middle-aged woman who was 
admitted to the Fifth Avenue Hospital January 14, 1928, complaining of 
intense pain in the right upper quadrant. Three weeks before admission 
she had developed nausea and vomiting of yellow bile. Since that time she 
has had a continuous dull pain with occasional acute exacerbations and return 
of vomiting. Stools have not been noted as to color, but the odor is foul — 
with considerable gas. Pains occur in the right upper quadrant radiating 
to the right scapular region; are intermittent and occur three or four times 
daily. She has had occasional chills with sweats and fever during acute 
attacks. She was operated on two years ago for gall-bladder disease. She 
was in the hospital three weeks. The wound drained a greenish material for 
two months. Five weeks after the operation she had an acute attack which 
was just like the one prior to operation. When admitted she had exquisite 
tenderness in the epigastrium over the gall-bladder region. She had slight 
jaundice of the conjunctiva. 

January 23, 1928, she was subjected to a transduodenal-choledocholith- 
otomy with partial cholecystectomy and choledochostomy. There were dense 
adhesions of the stomach and duodenum and transverse colon to the liver, 
which were separated with considerable difficulty. At the gall-bladder fossa, 
a sac about 2 centimetres in diameter and 5 centimetres long with chronically 
thickened walls was found. A piece of the end of this, which apparently 
had a lumen, was excised and sent to the laboratory for diagnosis. Report 
returned was part of gall-bladder wall. Partial cholec3'^stectomy was then 
performed. A stone impacted in the common duct near the papilla of Vater 
was removed through aiT incision in the duct. 

At the conclusion of the operation 3'enow bile was escaping through 

1255 



NEW YORK SURGICAL SOCIETY 


the tube into the common duct. Levin tube inserted through the nose to 
control post-operative vomiting. 

Post-operative Course . — On the fifth post-operative day the patient had 
a chill, with a temperature of 103°, rapid respiration. She had been draining 
bile through her wound, but in the last twenty-four hours this had taken on 
a marked irritative character, so that the skin was reddened and there was 
evidence of some erosion of the muscle. Methylene blue was given by 
mouth, and appeared on the dressing within two hours. 

On the following day the discharge from the wound was very profuse, 
clear in character, but did not contain any food particles. 

On the 29th it was decided to follow the treatment suggested by Potter, 
which is as follows ; 

The wound was first dried with cotton and then washed with i/io normal 
hydrochloric acid. On top of this was packed gauze saturated in a heavy 
meat extract and olive oil. This procedure was repeated every two hours, 
with the idea of neutralizing the alkaline pancreatic juice and exhausting its 
digestive effect. In addition, as the patient was losing a great deal of fluid, 
she was given 3,000 to 4,000 cubic centimetres of saline per day by clysis. 

Five days afterward the wound appeared clean, the skin was not irritated, 
and there was practically no discharge. Four days later there were only 
2 ounces of drainage in twenty-four hours. At the end of a week the wound 
was completely healed, the patient was up and about, and ready to 
be discharged. 

This case is shown because of a rare complication of duodenal leakage 
following a transduodenal-choledocholithotomy. The fistula closed rapidly 
by Potter’s treatment of hydrochloric acid and beef juices with olive oil. 

Dr. John A. McCreery emphasized the use of meat extract, hydrochloric 
acid and olive oil in these cases. He had seen these used in two cases of 
duodenal fistula and the comfort of the patient, the rapid healing and the 
general improvement following the use of this method was striking. 

Dr. Thomas H. Russell recommended the use of aluminum powder to 
be dusted around on the wound and spread with an applicator. This acts 
as a most efficient protective. This powder can be bought in any paint shop, 
is cheap and harmless. 

GIANT-CELL SARCOMA LOWER END OF THE RADIUS 

Dr. Frederic W. Bancroft presented a woman who was admitted to 
the New York Hospital in May, 1917. Two and a half months before she 
had fallen and sprained her wrist, but during the following week there was 
no pain. Then the wrist became tender on pressure. The tenderness 
gradually became worse. About three weeks ago she fell against the window 
of a car and dorsally flexed her wrist, which resulted in excruciating pain. 
The terrific pain continued. 

Her surgical condition showed a swollen and reddened wrist which was 
very tender, especially over the prominences of the radius and ulna pos- 
teriori Scarce!}" any flexion in the wrist- joint and very slight flexion of 
the fingers ; no crepitation and only a brawny induration over the head of 
the radius posteriorly. X-rays show marked rarefaction of the lower end 
of the radius. 

June 4, 1917. — A longitudinal incision 7 centimetres long over dorsal 
surface of radius was made. Tendons retracted. In dissecting through ten- 
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dons considerable amount of clear, slough-appearing material escaped through 
a small hole in the radius. This hole was enlarged and a cavity was found 
in the head of the radius extending almost to the articular surface. This 
was smooth-walled and did not bleed. Another rupture had taken place on 
the anterior surface. Considerable amount of grayish material was curetted 
out. Cavity filled with Mosetig Morehof’s bone wax. Tendons and fascia 
sutured over defect. Wound closed with continuous silk; no drainage. 
Anterior molded splint applied. 

April 2, 1918. — Examination revealed the old scar over the dorsum of 
the right wrist, with diffuse swelling over the lower end of the radius. This 
was fusiform in shape, and bulging on all sides. There was no redness or 
fluctuation. There was tenderness over the end of the radius. There was 
limitation of wrist-joint motion in all directions, but no ankylosis. No 
limitation of motion of the fingers. No other bone deformities of the 
extremities detected. 

April 3, 1918. — Through a posterior vertical incision the tendons were 
dissected free from the posterior surface of the radius, which exposed a 
reddish tumor mass projecting from the radius about 0.5 centimetre. This 
was excised and the cavity in the radius opened. It was filled with a mixture 
of bone paste and a reddish friable pulpy mass that appeared like giant- 
celled sarcoma. This was entirely curetted out. It was observed that there 
was a small perforation on the anterior surface of the radius. Cavity 
swabbed out with pure carbolic acid. Hcemostasis obtained. Three pieces 
of radium — one of 50 millimetres and two each of 25 millimetres then 
inserted into the cavity and closed or^’er. The remainder of the cavity was 
filled with bone wax. Subcutaneous tissue closed with interrupted catgut; 
skin with silkworm gut and silk. Anterior molded splint applied. The 
radium was removed in five hours. 

Subsequent history was that a small sinus occurred on the dorsum of the 
wrist. This discharged a small amount of purulent material mixed with 
bone wax. The patient was then treated by a radiologist, and developed an 
extensive X-ray burn so that her hand had to be kept in extension for several 
months. She was treated in another hospital and amputation advised, but 
she refused. 

The X-rays showed no signs of recurrence of the growth. There was, 
however, marked limitation of the flexion of the fingers due to the atrophy 
from the long period of disuse when the hand was kept in a splint. As the 
X-ray showed a small osteomyelitic process in the lower end of the ulna, it 
was thought advisable to do a resection of the lower end of the radius and 
ulna, which was done on January 5, 1920. A resection of 2 inches of lower 
end of radius and ulna was performed. 

May 2, 1921, a fourth operation (freeing of extensor tendons and plastic 
on dorsum of wrist) was done. 

This case is presented because the primary tumor was of a type slightly 
more malignant than the usual giant-celled sarcoma in that the stroma about 
the giant-cells showed a more active process. While her result at the present 
time IS not complete functional cure, it is very much more satisfactory than 
an artificial hand would be, and as thirteen years have elapsed, it seems 
reasonable to assume that there will not be a recurrence. The X-ra}^ shows 
an anterior dislocation of the wrist, but she is able to drive a car, swim, and 
perform her ordinary duties and earn her living. The tumor at the original 
operation was yellow in type. The recurrence was, however, of the red, beef}’’, 
haemorrhagic type. It has been suggested that the yellow type, which is more 
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closely related to the xanthoma type of sarcoma, is more malignant than the 
red type which has been described by Barrie as haemorrhage osteomyelitis. 
Microscopically both sections showed numerous giant cells and an active 
stroma containing numerous spindle-shaped connective-tissue cells. 

COFFEY OPERATION FOR TRANSPLANTATION OF URETERS: 

UROSELECTAN : PERINEPHRITIC ABSCESS 

Dr. Frederic W. Bancroft presented a woman, aged forty-two, who 
was admitted to the Fifth Avenue Hospital November 28, 1928. Her history 
at that time was that she had had six operations for attempted repair of a 
vesicovaginal fistula. The last one was four years ago. She had had two 
pregnancies, the first one a stillbirth, at which time the fistula was created 
fourteen years ago. The patient is otherwise in satisfactory health. 

The vaginal floor is a mass of contracted scar tissue, so that the vagina 
is very shallow and at the point where the urethra should open there is an 
opening about 2 centimetres in diameter which admits the finger into the 
bladder. The urethra and its sphincter are replaced by this fistulous tract 
with continuous urinary drainage. Doctor Furniss saw the patient in con- 
sultation. His note reads as follows: “Finger enters directly into bladder. 
Anteriorl)'^ there is only mucous membrane over the sub-pubic arch. Whole 
urethral sphincter gone, as well as posterior urethral wall. Do not believe 
any form of plastic repair will give a satisfactory result. Suggest Coffey 
implantation of ureter into rectum.” Doctor Barringer also believed at this 
time that there was no possibility of creating a repair of the fistula. Trans- 
plantation of the ureters into the sigmoid (Coffey operation) was therefore 
determined upon. As a sigmoidoscope with a special light was to be used, 
the first part of the operation was carried out under ether and after com- 
pletion of rectal part, patient was switched to ethylene. 

Left para-median incision from pubis to about ^ inch above umbilicus. 
On opening the peritoneum the sigmoid was carefully inspected. It had 
some adhesions on the left side to the left of the pelvis. On freeing these 
it could be easily brought up into the wound. It had a very fat mesentery 
and there were numerous fatty epiploica at its right margin. Pelvis was 
contracted. Intestines were brought well out of the pelvis with the exception 
of the sigmoid and held back with pads. A soft rubber tube clamp was 
applied across the bowel at the colo-sigmoid junction. Patient was then 
drawn down to the edge of the table, sigmoidoscope inserted and pushed 
upward, directed by operator’s hand in the abdomen, to within 1 inch of 
the clamp. The obturator of the sigmoidoscope was then withdrawn and' 
a Lindeinan needle attached to a syringe was inserted from abdominal side 
through sigmoid wall and sigmoidoscope withdrawn to within about 2 
inches of the anal orifice. Irrigation Avith plain water first until returns were 
clear, then about 500 cubic centimetres of mercurochrome were inserted, 
allowing it to flow out through sigmoidoscope. Sigmoidoscope then reintro- 
duced up to I inch of the clamp and gauze packing introduced, guided by 
the operator’s hand, sigmoidoscope being withdrawn as gauze was inserted. 
Sigmoidoscope removed and patient then put in Trendelenburg position and 
both ureters Avere isolated at the bifurcation of the common iliac vessels and 
dissected doAviiAvard beneath the broad ligaments to Avithin about inch of 
the bladder, then cut betAveen Kocher clamps and distal ends cauterized and 
ligated. Proximal portion of the ureters Avith clamp attached then draAvn 
up and laid along the sigmoid in a position Avithout tension to shoAv Avhere 
the incision should be made. A longitudinal incision Avas then made in the 
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left ureter immediately proximal to the clamp and a No. 12 ureteral catheter 
carried upward about 6 inches. The ureter was tied around a rubber rider 
on the catheter with two linen sutures and again immediately proximal to 
the rider with one linen ligature. Left ureter was first anastomosed by 
making a ij^-inch incision in the sigmoid down to the mucous membrane. 
At the distal portion of this incision a small nick was made in the mucous 
membrane, mosquito clamp introduced and piece of gauze in rectum drawn 
up. The end of the catheter was tied to this piece of gauze by the use of 
a linen suture on a curved needle which was passed through the gauze and 
the catheter. The assistant at the rectal end then gently withdrew gauze, 
the abdominal operator threading ureter’s way through the orifice until the 
catheter and the ureter were introduced into the sigmoid beyond the rubber 
rider. It lay in this position apparently without tension. I'he sigmoid was 
united over the ureter with two interrupted No. 000 chromic sutures which 
also included a part of the ureteral wall. Remainder of incision in the 
sigmoid was closed with a No. 00 chromic stitch; a second continuous 
inverting suture was used. Peritoneum was united over the ureteral course 
as far up as it had been exposed, also the orifice of the peritoneum where the 
ureter had previously lain was closed with a similar stitch. 

Similar procedure was adopted on the right side, incision being somewhat 
higher on the sigmoid and sigmoid had to be drawn slightly to the right side 
to relieve tension. Entire rectal gauze was removed after distal end of the 
catheter had been drawn outside the rectum. Peritoneum closed over ureter 
as on the left side. Abdominal wound then closed in layers in routine manner 
without drainage. Both catheters protruded outside the anal orifice about 
6 inches and were separately united to rubber tubes so that the character and 
amount of drainage could be estimated. 

The patient’s immediate convalescence was uneventful : The catheters 
came away on the eighth day post-operative. She left the hospital seventeen 
days post-operative, with the wound completely healed and she getting up 
only twice at night. 

Follow-up . — Patient did extremely well for about eight months, when 
she came back complaining of severe pain in the right lumbar region. She 
was admitted for study, with the idea of having uroselectan films taken. 
However, her blood urea at this time was up as high as 50, and for this 
reason it was postponed. 

She was again readmitted August 6, 1930, with pain and distention of 
the right side of the abdomen. On admission her temperature was 102.2°. 
There was a large, painful mass in the region of the right kidney and it was 
thought that the patient probably had a pus kidney. An attempt to cath- 
eterize the kidney through the rectum was unsuccessful. Uroselectan was 
injected intravenously, and the following is her X-ray report of 
August 10, 1930: 

“Films of the kidney tract after the injection of uroselectan show the 
following findings : 

“The left kidney shadow is very small and somewhat obscured by gas 
in the intestines. There is a faint shadow which corresponds to the pelvis 
and calyces, but this is very faint. The shadow of the kidney is smaller 
than a normal sized kidney. 

“There is a large mass in the right side of the abdomen which appears 
to spriiig from or is attached to the lower half of the right kidney. The 
pelvis and the upper and middle calyces of the right kidney are filled with 
solution and the upper calyx is definitely dilated ; the pelvis shows a slight 
bulge suggesting dilatation. The lower calyx does not fill and the mass is 
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ill this region which may account for the non-filling of this calyx. The mass 
is probably a cyst of the kidney or a tumor.” 

Two other uroselectan rays were taken, on the fifteenth and twenty- 
second respectively. Both corroborated the findings that the left kidney was 
very small and that a large tumor mass was apparently below the pelvis on 
the right side. For this reason it was considered that it was probably a 
perinephritic abscess. Therefore, on August 23, 1930, Doctor Carleton made 
a 6-inch incision in the right flank directly over the mass. More than a pint 
of pussy fluid was removed. He states that the condition was a perinephritic 
abscess located below and behind the kidney, pushing the kidney over toward 
the mid-line. Two large rubber tubes were inserted. The patient had a 
remarkably smooth post-operative convalescence following this, and was dis- 
charged on her sixteenth post-operative day with instructions to return to 
the Out-Patient Department for dressings. 

She is now presented as a case of transplantation of both ureters two 
years ago, complicated later by a perinephritic abscess on the right side and 
a possible atrophy of the kidney on the left. The incision and drainage of 
the perinephritic abscess six months ago has resulted to date in a relatively 
healthy patient. 

Dr. Henry Dawson Furniss (by invitation) said that this case illus- 
trates the good results which can be secured with the Coffey operation in 
cases of extensive vesicovaginal fistulae. The patient presented has evidently 
been made very comfortable by this procedure. In any case which evidently 
cannot be repaired with a satisfactory functional result, the patient should 
not be put through the great number of plastic repair operations so fre- 
quently done; but the procedure of Doctor Bancroft's should be followed. 
As to the primary mortality, this has fallen to a very small point. Unless 
there is some marked dilation of the ureter or infection, the chances of 
primary mortality should not be over 2 or 3 per cent. The point comes up 
as to what will happen to them eventually: the majority develop obstruction 
of the ureter and dilation. Pyelitis may occur, with dilation of the kidney 
pelvis. This brings up a point as to renal counterbalance. Hinman found 
that if he experimentally produced stricture of ureter the kidney very soon 
became functionally inactive. But, if he took out the other kidney, the 
injured one continued to function. In other words, a kidney will work if it 
is the only one. This is encouraging in those cases where it is necessary 
to remove a kidney for infection as there is a good chance for the patient 
to have renal function for an indefinite time. The real advantage of the 
Coffey operation is that it prevents obstruction of the ureter as it is implanted 
in a cellular space where it does not become obstructed by contraction from 
scar tissue. Doctor Furniss believed that in time complications can be 
avoided and this operation can be extended to other conditions where it will 
do a great deal for the comfort of the patient. 

BONE TRANSPLANT FOR TWO-AND-A-HALF-INCH SEPARATION 

OF SYMPHYSIS PUBIS 

Dr. Frederic W. Bancroft presented a woman, aged thirty-five, who was 
admitted to the New York Hospital, September 18, 1920, on account of a 
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fracture of pelvis complicated by hasmatoma of thigh, with the history of 
having been run over by an automobile. Because the patient was so stout 
and because of the very large haamatoma on the mesial surface of the right 
thigh it was impossible to attempt any treatment for the wide separation 
of the symphysis pubis. 

October 5 a stab incision below the saphenous opening gave exit to 
approximately 20 ounces of apparently colorless clear serum. When the 
wound was enlarged a very large haematoma was evacuated. Carrel tubes 
were inserted. She was discharged November 18 with her wound in the 
right thigh healed. She was readmitted the following October. She had 
a waddling gait and complained of difficulty and pain on walking due to 
marked separation of the symphysis pubis. 

November 1, 1921, a bone graft transplantation was done, as follows : — 

Pfannenstiehl incision over pubis, i — Scar tissue dissected away. Both 
ends of the symphysis were isolated. They were separated about 2^ inches. 
There was considerable atrophy and both ends were surrounded by bursae. 
Scar tissue between the fragments was separated free. Fragments were 
thoroughly isolated and they were beveled off on the anterior surface, leaving 
a free bleeding surface of cancellous bone. 2 — Semi-elliptical incision over 
left tibia. A piece of bone including its periosteum i by 3^ inches was 
removed from the anterior surface. This extended down to the medullary 
canal^ which in this particular tibia was about 0.5 centimetre from the 
anterior surface. The muscles were sutured then over the tibia and the 
skin and subcutaneous tissue closed with silkworm and silk. 

Gloves and instruments used in this procedure were then discarded. 
Piece removed was split longitudinally so that it consisted of two pieces, was 
then fixed to the symphysis bridging the defect, and held in place by chromic 
sutures, inserted through drill holes in the transplant and symphysis. Fat 
and connective tissue were united around the transplant as well as possible 
and the wound closed with silkworm gut and silk. The pelvis was immo- 
bilized as far as possible by a moleskin plaster and plaster-of-Paris girdle 
extending from about a little above the umbilicus to below the 
femoral trochanter. 

P ost~operative Course . — Pelvic wound healed per primam. Two years later 
she developed a complete prolapse of the uterus, which was repaired by per- 
forming a vaginal hysterectomy associated with repair of cystocele and 
perineum. 

X-rays taken five years after operation showed the bone graft still in 
place. While very obese, she has been able to walk since operation without 
the waddle gait. 

This case is presented because it is unusual to have a bone graft inserted 
m connective tissue to bridge a defect as wide as this. Apparently at the 
end of five years the graft still persists in its original contour. 

Dr. John J. Moorhead said he had seen two cases of separation of the 
sjmiphysis pubis in both of which an attempt was made to bring them 
together, in one case with a bone graft which was a complete failure and in 
the other with wire. The latter was only partially successful. This case 
of Doctor Bancroft’s is the first instance Doctor jMoorhead had ever seen 
of correction of this disability by any such means of stabilization. In prac- 
tically all such cases there is an associated separation of the iliosacral joint, 
or other evidences of fracture of the pelvis. 
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Doctor Bancroft, in closing the discussion, said that he had apologies 
to olfer in this case. Ideally, the patient should not have needed a hone 
graft, for, if compression by either bandage or sling could have been applied 
immediately following the trauma, the separation might have been reduced. 
When this patient was admitted, however, she had a huge haematoma, con- 
taining several ounces of blood in the right thigh, she was in extreme shock, 
and was very obese, and it was impossible to attempt any immediate reduc- 
tion. At time of operation no attempt Avas made to diminish the separation 
of 254 inches of the symphysis, as it was felt that this would mitigate in the 
success of the bone graft. The graft was merely used to bridge the defect 
and to stabilize the pelvis. 

NINETEEN YEARS’ IMMUNITY FROM RECURRENCE AFTER OPERATION 

FOR BREAST CARCINOMA 

Dr. William Darrach presented a woman vAdio came to Roosevelt Hos- 
pital June 29, 1911, with a history that two weeks previously she had noticed 
a small, hard lump in her left breast Avith no associated pain or tenderness. 
She Avas an enormously obese Syrian Avoman, fort3'-tAvo j’^ears of age, pale 
in color Avith mucous membranes quite aneemic. Except for the obesity 
nothing abnormal Avas made out on physical examination, except that in the 
outer and left loAver quadrant of the left mammary gland, a mass about 
4 by 6 by 4 centimetres could be felt. It AA'as freely movable, attached neither 
to the skin nor the deeper parts. The overl3dng skin seemed normal in char- 
acter. No axillary involvement could be made out. June 30 a local incision 
of the mass and adjacent tissue Avas made, and the immediate pathological 
examination shoAved carcinoma. A complete removal of the breast and pec- 
toral muscles, except for the clavicular head of the pectoralis major, was 
then carried out. 

The Pathological Exauiination.Section from nodule in breast shoAVS 
cords of large potyhedral cells extending in A^arious directions through fairly 
dense connectwe tissue. The cells in places tend to assume an alveolar 
arrangement, and in a feAV places there are still small lumina, though for 
the most part the cells are packed closely together. The cells have large 
nuclei, and there are occasional mitotic figures. The connective tissue con- 
tains scattered collections of small round cells. Diagnosis. — Adenocarcinoma. 

She Avas discharged on the fifteenth day. She was seen four months 
later. At that time she complained of some tingling in the region of the 
Avound and along the inner side of the arm. She could then get her hand 
to the top of her head and back of neck, but internal rotation was slightly 
limited. She reports that she gained 25 pounds since operation. About 
six months later she noticed an elongated, firm mass along the free margin 
of the right pectoral muscle. This Avas considered to be simply a dense 
mass of fat and in later examinations shoAved no further change. She was 
last examined two Aveeks ago and no evidence of any metastases Avas found. 
An X-ra3' examination of the chest at this time was negative for carcinoma. 

Dr. Allen O. Whipple asked AA^hether the microscopic report of the 
specimen shoAved carcinoma in the lymph nodes and, second, Avhether the 
patient had pre-operatiA^e and post-operatiA’^e radiation therapy. Doctor 
^^dIipple said he Avould like to be able to report a nineteen-year interA’^al result 
after operation for carcinoma of the breast; there are so many failures that 
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such a result was indeed encouraging', lie believed that the Presb3derian 
Hospital could show only one similar case. 

Doctor Darracii replied that the pathological report showed unmis- 
takable adenocarcinoma. In replying to Doctor Whijiple’s question, he said 
that there had been no pre-operative or post-operative radiation. 

Dr. Alexis V. Moschcowitz referred to a report presented a few years 
ago by his associates, Doctor Colp and Doctor Klingenstein, who looked 
up the statistics of Mount Sinai Hospital for a certain period. Of these 
cases, eighty-nine patients were followed for five years or more, and while 
among these cases many five-year cures were found, the number of cures 
became progress! velj^ less with advancing years. Doctor kloschcowitz 
wished to emphasize the fact that the so-called “five-year cure” is really of 
very little value and he has therefore substituted for this term, the less 
incriminating phrase “free from recurrence.” 

The outstanding feature of these late cases was that not one of them 
had a local recurrence, but all died of metastases, which leads Doctor Mosch- 
cowitz to believe that in the absence of a local recurrence, there must have 
existed at the time of operation, minute metastases. 

Referring to the important question of pre-operative and post-oi)erative 
radiation, Doctor Moschcowitz follows the advice of most surgeons and 
recommends post-operative radiation to all of these patients. He is willing 
to confess, however, that he has yet to see a positive recurrence of metastases 
cured by X-ray or radiation. 

Dr. Henry H. M. Lyle refen*ed to a case with a local recurrence occur- 
ring two years after a radical amputation for carcinoma of the breast in 
which he had assisted the late Dr. Charles Peck. This patient is alive and 
free from recurrence and the original operation was performed twenty-nine 
years ago. 

Dr. William Crawford White said that when Doctor Darrach 
announced that he was going to report this case from Roosevelt Hospital, 
he looked up all the records of women who had been operated on prior to 
January, 1926, who were forty years of age or under. There were forty- 
seven such cases which had been followed up and twenty are still alive and 
free from evidence of recurrence after five years. Twenty out of the forty- 
seven are therefore five-year cures. Of these forty-seven, twenty-eight had 
axillary metastases and nineteen were free from axillary involvements. Of 
the twenty-eight who had axillary involvement only five were alive and 
free from recurrence after five years. Of the nineteen with no metastasis, 
fifteen were free at the end of five years. Doctor White considered it espe- 
cially important that these should be regarded as primary surgical cases, 
'I here is a school of thought developing that women of forty years of age 
and under have such a poor prospect that it is inadvisable to give them 
surgery and one should resort only to radium irradiation and Rontgen 
therapy. It seemed to the speaker very important to depend on surgery in 
these cases, and to use irradiation as aids only. Doctor White thought the 
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protagonists of irradiation would haA'^e to work hard to show cases similar to 
the one presented. 

Dr. Frank E. Adair said that this case which is reported as a nineteen- 
year cure suggested to his mind another case of breast cancer of long 
duration ivhich offered an interesting opportunity for speculation. The 
case referred to was that of a patient who had adenocarcinoma of the breast. 
A radical mastectomy was performed. The patient remained free of any 
obvious recurrence during the remainder of her life — her death twenty-five 
years later being due to a cardiorenal condition. An autopsy was performed 
and much to everyone’s surprise a small adenocarcinoma about i centimetre 
in diameter was found in the prepyloric portion of the stomach. The patient 
had given no previous symptoms of stomach cancer. Was this a metastatic 
nodule from the adenocarcinoma of the breast? Was it a primary adeno- 
carcinoma of the prepylorus? In Doctor Adair’s opinion fifteen years 
should be estimated as the reasonable length of time that any case of breast 
cancer should be observed, before considering the patient cured. 

Referring to the results of breast cancer in women of thirty-five years 
or )''ounger as contrasted with the results in women of fifty years or older, 
Doctor Adair stated that the reason why the disease is more devastating in 
the younger ivomen is that there is a larger percentage of small cell, ana- 
plastic, Grades III and IV types in the younger women, than in the older. 
In the latter there occurs a greater percentage of scirrhous type, in which 
case the cells are larger, well enmeshed in the fibrous network, have less 
opportunity for invasion of lymphatics and blood-vessels, and consequently 
remain localized many times for years before metastasis occurs. 

COMPOUND FRACTURE OF HUMERUS. DIVISION OF RADIAL NERVE 

Dr. William Darrach presented a girl, four years of age, who came 
to the hospital February 8, 1930, with a history that five months previously 
she had sustained a compound fracture of the right humerus together with 
other injuries in an automobile accident. The lower end of the upper frag- 
ment had protruded through the skin and the wound had been infected. 
There was considerable drainage from the wound which persisted for about 
seven iveeks. The wound then healed and remained closed until time of 
admission. At this time there was a distinct angulation forward of the 
humerus. X-ray examination at this time showed union of an old com- 
minuted fracture at the junction of the upper and middle thirds with con- 
siderable overriding and angulation. Examination showed complete loss of 
power and sensation in the distribution of the radial (musculospiral). 

February 14 an attempt was made to locate and suture the ends of the 
nerve. Through a vertical incision over the dorso-lateral aspect of the arm, 
the nerve was located, after some difficult}^ embedded in a mass of dense 
fibrous tissue. The proximal end was found to terminate blindly in a shal- 
low depression of the bone just proximal to the upper end of the lower 
fragment, the terminal 5-7 millimetres being embedded in bone tissue. The 
distal end of the nerve was located about 4 centimetres below this point 
lying in the intermuscular plane. After freeing the nerve and freshening the 
ends they could be approximated but under distinct tension. At this time 
it seemed probable that the anastomosis ivould not hold because of the ten- 
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sion, but because of the child’s condition, it was thought wiser to stop the 
procedure and the wound was closed. The child made a good recovery from 
the operation and the wound healed i:)romptly. 

Two months later a second attempt was made to repair the nerve. The 
old scar was excised and the nerve identified after considerable difficulty. 
It was decided to excise the old site of fracture in order to overcome the 
deformity but especially to allow better approximation of the nerve ends 
and 234 centimetres of bone were removed. The ends of the bone were 
then approximated and held in place by a small 4-screw Sherman plate. It 
was found that the nerve ends had pulled apart and the ends were again 
freshened and then approximated with fine silk sutures. Examination of 
the portion of the bone removed showed distinct evidences of infection per- 
sisting in several areas. The child made a good immediate recovery, but 
on the third day her temperature rose to 104° and remained there for 
twenty-four hours. At this time the wound was opened and several ounces 
of thick, creamy pus allowed to escape. Following this her temperature 
reached normal after twenty-four hours and remained so from that time to 
the time of her discharge four weeks later. The sinus persisted and Septem- 
ber 25 the plate aird screws were removed through the old incision. The 
overhanging edges of hone were removed and the wound packed with vase- 
line gauze with the arm bandaged to the side. The dressing was left intact 
for^ nineteen days. Following this the outer dressing only was changed, 
until sixty-six days after operation when the vaseline gauze was removed. 
On removal, the wound was found to be covered with red, healthy granula- 
tions and • comparatively little discharge. One week later the cavity had 
entirely filled, flush with the surface. 

Five months after the nerve suture, there was distinct power in the 
extensor group so that the patient could extend her wrist, although the 
finger motions were distinctly limited. This steadily improved until at pres- 
ent, extension of the wrist is firm and strong and the fingers can be straight- 
ened out entirely. The abductors of the thumb are still quite limited in 
their power. 

This case illustrates some of the late complications of compound frac- 
tures with nerve injury. There has been an unusually rapid and lucky 
return of function, following late nerve suture in the presence of an infected 
wound. It illustrates the presence of infective organisms at the site of a 
compound fracture even though active inflammatory signs have been absent 
for some time. Furthermore it illustrates the advantage of providing free 
drainage in infected bone followed by vaseline gauze packing which is left 
m place for a long period without change. 

PARTIAL AND SUBTOTAL GASTRIC EXCLUSION 

Dr. William F. Cunningham read a paper with the above title for 
which see page 1167. 

Dr. Herman Fischer said that this operation is not entirely new but 
it IS undoubtedly of help in many cases where resection cannot be done, but 
heie again, as so often in these not absolutel}'- radical operations, one can 
never be sure that the patient is cured. Moreover, it is not a .simple opera- 
tion and its great disadvantage is that the diseased part of the stomach 
IS left in the body of the patient. Doctor Fischer had seen massive hiemor- 
ibage and perforation follow this procedure. However, for large ulcer at 
the pylorus which involves the structure of the lesser omentum, it might 
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be recommended. He had performed it in two cases, one patient forty-eight 
years of age and the other fifty-six, both of whom stood the operation well 

Dr. C. J. MacGuire thought that this operation had a very useful role 
in occasional complicated cases ; and where one is to adopt this procedure, 
Doctor Cunningham has shown that there is no reason to worry about the 
fate of the excluded segment. The evidence of rapid degeneration and 
atrophy is very comforting. He thought that the occurrence of jejunal ulcer 
would be very frequent following this procedure, unless the anastomosis to 
the stomach was made proximal to the pars media. In Doctor Cunningham’s 
case the post-operative gastric analysis showed no free hydrochloric acid, so 
apparently the anastomosis was made sufficiently proximal to the acid-form- 
ing segment. 

Dr. Frederic W. Bancroft shoived some lantern slides of an operative 
technic of a modification of the Devine operation suggested by Lewis Greg- 
ory Cole and modified by himself. 

This operation removes the mucous membrane from the antrum of the 
stomach and therefore puts the duodenal ulcer at rest in an alkaline medium. 

He has had nine cases in which this operation has been performed. There 
have been no deaths, and only one complication — which was a jejunostomy 
on the sixth day post-operative, due to partial paralysis of the distal jejunum. 

The details of this operation will be described in a future publication. 

Dr. Thomas H. Russell said that he thought that the disadvantages of 
this operation were; First, that the disease was not removed and that it is 
believed by many that a certain per cent, of ulcers of the stomach ultimately 
became malignant; second, on account of the dangers of perforation of the 
ulcer as he had had this to happen in one case following this operation ; third, 
the dangers of gastrojejunal ulcers forming as result of not enough of the 
stomach having been remoA^ed. 

Dr. Lewisohn agreed with Doctor Russell that every gastric ulcer is 
potentially malignant. For this reason subtotal gastrectomy is preferable 
to a side-tracking operation, which leaves the ulcer in place. The' method 
described by Doctor Cunningham was not a small procedure. Undoubtedly 
subtotal gastrectomy could have been performed in this case without any 
greater risk for the patient. The late results in subtotal gastrectomy for 
gastric ulcers are perfect, while a resection for duodenal ulcer may be fol- 
loAved in rare instances by a gastrojejunal ulcer. A resection in gastric ulcer 
always removes at least two-thirds of the stomach. The secondary achlor- 
hydria following the removal of the major part of the stomach is a safeguard. 

Dr. Cunningham, in closing the discussion, said that he agreed with 
Doctor MacGuire that the area to be excluded or resected should be extensive 
enough to get rid of the acid-bearing portion of the stomach. There was 
only one point he had to add to the discussion and that was with reference 
to the fact that considerable trouble may be encountered in the operating 
room in loosening the stomach from the pancreas. This procedure shortens the 
time of operation and the excluded area may be resected at a later date. 
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A SECURITY LIGATURE 

There is often a great deal of difficulty in securely tying certain inacces- 
sible structures in surgery, such as in ligating of a cystic duct and artery after 
cholecystectomy. In order to assure ease in application, security in placing 
and tying such surgical points as above indicated, the knot to be described 
is proposed. 



Having selected the ligature material of choice, two strands of proper 
length are taken and tied, as shown in the diagram, leaving a square knot “A” 
and two ends, marked ‘T” “i” and “2” “2”. The part “A” fits over the 
clamp and the ends ‘T” “i” and “2” “2” are so grasped that the thumbs of 
the right and left hands impinge on the sides of the knot and press in the ends 
I i” and “2” “2” respectively. This allows placing the knot as deep down 


over the stump to be tied as desired. By pulling in the opposite directions 
the two ends, “2” “2” and “1” “i”, the knot “A” is securely tied and does not 
slip. To further assure nonslipping, ends “2” “2” or “i” “1” can be held by 
clamp or assistant, while the other end is being tied. Either end can now be 
easily tied without fear of slipping, as the end being tied is firmly held in place 
by the opposite ligature. The square knot is further tied at ends “i” “1”, and 
once this is accomplished, ends “2” “2” can be readily tied with ease and 
without fear of anything slipping. 

Thus, this gives a double ligature tie which is easily applied, which can be 
securely tied, and which leaves, as a final result, three square knots, one in the 
centre, and one on each side. If so desired, after tying ligatures “1” “1” and 
2 2 ’, ends "1” “i” can be tied to ends “2” ”2”, thus leaving five square 

knots, one in the centre, and one in each quadrant. 


Victor Carabra, M.D., 

Nezu York, N. Y. 

From the Department of Experimental Stirgery of Nezu York 
University and BcUevne Hospital Medical College. 
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SYNCHRONOUS DERMOIDS OF OMENTUM AND OVARY 


SYNCHRONOUS DERMOID CYST OF THE GREAT OMENTUM 

AND OF THE OVARY" 

Dermoid cysts may occur in any region of the liocly, but are most commonly 
found in the ovary. The oliject at the present communication is to report a 
case in which a dermoid cyst was present in the great omentum and was 
associated with a dermoid of the left ovar3n 

Case Report. — R. K., a woman, aged forty-eight was first seen November 3, 1930. 
She was then complaining of pain in the right side of the abdomen of three weeks’ 
duration. The pain was dull, aching, intermittent in character, and became accentuated 
about one-half hour after the ingestion of food. A previous history of similar pain was 
not elicited. The pain did not radiate to the back or shoulder. There was no heartburn, 
fullness or belching after eating, and no history of jaundice. The appetite was always 
good and she never vomited, but had been constipated as far back as she could remember. 
Melffiiia was not present. Save for diurnal frequency, voiding every hour or two, there 
were no other urinary S3'mptoms. She had lost ten pounds in weight during the previous 
three months. There was no cough nor night sweats. 

Her past historj’^ was essentiallj' negative save for metrorrhagia wh.ch had been 
present for the last j^ear or two, evidently incidental to the climacteric. She did not 
appear ill. The heart action was good and the lungs were clear. The breasts were normal. 
The systolic blood-pressure was 162 and the diastolic 92. The abdomen was obese and 
lax. In the right umbilical region one could feel a freely movable, round mass of uniform 
hardness and about the size and consistency of an orange. It was not tender, did not 
move with respiration and was not fixed to the overlying abdominal wall. The rest of 
the abdominal examination was negative. Due to the depth of the vaginal vault, the 
adnexa could not be palpated. 

Cystoscopy revealed a slightly trabeculated bladder with normal ureteral orifices. 
Both kidneys were easily catheterized. Microscopic examination of the urine from both 
kidneys was negative. The ’phthalein concentration from both kidneys was fair. 

A right pyelogram (Fig. i) was normal. The right kidney appeared to be of normal 
size, shape and position. Situated about one and one-fourth inches below the lower pole 
of the right kidnej^, and overlapping the right ilium there was a circular shadow about 
four inches in diameter with a well-defined border and mottling within its confines. It 
seemed to have no connection with the right kidney or ureter. A barium meal (Fig. 2) 
.showed the tumor to be outside the gastro-intestinal tract. 

On the sixth of November, under spinal anjesthesia, the abdomen was opened through 
a three-inch right mid-rectus muscle-splitting incision. The great omentum was found to 
be densely adherent to the anterior parietal peritoneum. Incorporated in the posterior 
leaf of the great' omentum and adherent to the lateral abdominal parieties and to some 
loops of intestine, there was a hard, cystic tumor about the size of a grapefruit with a 
dense wall of yellowish-pink color. A cystic tumor about the size and shape of a large 
hydronephrotic kidney in the left ovary was also revealed. The appendix was very much 
elongated and densely adherent to the mesentery and the lateral pelvic wall. By careful 
dissection, it was possible to completely enucleate the tumor from the omentum. The 
portion of the omentum which harbored the tumor was resected and the appendix removed. 
A left salpingo-odphorectomy was then done. Convalescence was smooth and uneventful, 
the patient being discharged from the hospital on the eleventh day after operation. She 
has been seen on several occasions since then and on February 4, 1931, her condition was 
excellent. She had fully recovered and had resumed her domestic duties. 

The omental cyst (Figs. 3 and 5) measured 8^2 by 7^ by 5^2 centimetres. Tlie 
external surface was covered with thick, parchment-like tissue which contained hremor- 
rhagic areas and fibrinous strands. A cut section disclosed a hollow caviu- which was 
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filled with yellowish, cheesy material in which many hairs were imbedded. The walls 
were firm and contained areas of calcareous deposits. 

The second specimen consisted of an ovarian cj'st (Figs. 5 and 6) with the attached 
fimbriated portion of the fallopian tube and measured 14 b}' 9 by 6 centimetres. The 
external surface consisted of parchment-like tissue which was covered with small blood- 
vessels and several yellowish-colored nodules measuring about i centimetre in diameter. 
The tube was firm and hsemorrhagic and in the tubo-ovarian ligament was a small 
mucinous cyst one-half inch in diameter. On cut section the tumor was found to be 
divided into four loculi. The interior was filled with a pasty, lemon-colored material 
in which a few hairs were imbedded. The cyst-walls were smooth. At one pole of the 
tumor there was a small cyst one-half centimetre in diameter. 

Histologicallj% both the omental and ovarian cysts were typical dermoid tumors 
containing inspissated sebum and numerous areas of calcareous deposits. 

In a review of the literature, Mumey found only fourteen cases of dermoid 
cysts of the great omentum reported up to 1928. Abbe, in 1895, reported a 
case of a dermoid cyst involving the great omentum which was associated 
with a dermoid of the left ovary which also contained a mucous cyst, simulat- 
ing the case here reported. As far as our review of the literature goes, the 
total number of dermoids of the great omentum, including the one here re- 
ported, is sixteen. 

The first case to be reported was by Lebert, in 1734, and the next by Laflize, 
in 1792 (Quoted by Mumey.) Meckel reported another in 1815. Since then 
isolated cases have been added to the literature. 

These tumors seem to predominate in the female in the ratio of 8 to i. 
It has been suggested by observers such as Sajous that they are detachments 
from the ovaries which become imbedded in the omentum during menstruation 
or pregnancy. Lexer and Bevan are of the opinion that they are formed in 
the pre-natal period by the incorporation of a fragment of ectoderm in the 
great omentum during the closure of the abdominal wall. Some have advanced 
the theory of trauma and heredity as etiologic factors, but it is hard to con- 
ceive how these factors can play a causative role in the production of these 
tumors. 

Dermoid cysts of the omentum produce no pathognomonic symptoms. The 
patient usually complains of a vague pain or heaviness in the abdomen and 
may feel a swelling over the involved area. Should the tumor impinge upon 
a loop of intenstine, pressure symptoms may result, giving rise to vomiting, 
constipation and melsena. Asthasnia and loss of rveight may occur. A tumor 
lying low in the abdominal cavity may be detected by vaginal or rectal exam- 
ination. Rontgenograms are useful adjuncts in the establishment of a diag- 
nosis, particularly when the tumor cyst is calcified and contains opaque material 
such as teeth and hair. These tumors must be differentiated from mesenteric 
cysts, ovarian cysts, lienal, hepatic and renal tumors, lipomata and aortic 
aneurysm. The presence of a round, movable, firm tumor near the anterior 
abdominal wall, especially in a female, warrants further investigation to rule 
out this type of tumor. 

The prognosis depends upon the early recognition of the tumor and im- 
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mediate removal before any complication arises, such as intestinal obstruction 
or infection. Perforation of the cyst with resultant peritonitis, although 
possible, is exceedingly rare. Recurrences following extirpation have not 
been reported. 

Joseph A. Lazarus, M.D., 
Arthur A. Rosenthal, M.D., 

Nezu York, N. Y. 
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PERFORATING SIMPLE ULCER OF COLON 

The rarity with which simple ulcers of the colon eventuate in perforation 
may warrant the publication of two more cases which have recently come 
under my observation. 

Case I. — A man, fifty-nine r'ears of age, came under my care at the Union Memorial 
Hospital February r, 1930, with a history of chronic indigestion and in the recent past 
of having attacks thought to be biliar}’^ colic. He stated that he had taken a saline purga- 
tive every day for many years. The present illness had started two days before admission 
but his symptoms became decidedly worse a few hours before coming to the hospital. 
When admitted, he was suffering with severe pain in the right upper quadrant, the 
right lower quadrant and right lumbar region. He had had a bowel movement the day 
before admission. His temperature was 102.4° aud white blood count 17,200. He was 
a stout man ; the right half of the abdomen was very rigid and tender with some tender- 
ness in the right flank. An acute abdominal condition was recognized but the exact 
diagnosis could not be stated. A few hours after admission, a right rectus incision was 
made which revealed a peritonitis of the entire right side of the abdomen rather well 
limited to this side of omentum. A violent inflammatory reaction with oedema and 
induration of all structures in this neighborhood in a very fat abdomen made it difficult 
to determine the exact situation but the escape of gas led to a perforation of the intestine. 
It was thought best to do an enterostomy. This was done by suturing a catheter in the 
perforation with a purse-string suture and draining the abdomen freely with cigarette 
drains, endeavoring to leave unbroken the protecting omental wall. The next day the 
patient seemed improved but did not drain through the catheter and had a silent distended 
abdomen. The second daj^ enemata and irrigation of the tube were ineffectual. Gastric 
lavage showed dark foul stomach contents. A duodenal tube which was left in, drained 
the same kind of material. All efforts to relieve the obstruction were unavailing and 
he died February 3, 1930. Autopsy showed a perforated simple ulcer about the size of a 
lead pencil at the hepatic flexure with several small ulcers in the neighborhood, each 
containing an enterolith but only one being perforated. There was general distention 
of the intestine with a diffuse right-sided peritonitis. The gall-bladder and appendix 
were normal. There were no ulcerations of the stomach, duodenum or other portions of 
the intestinal tract. 

Case II. — The following patient was operated upon by Dr. Frank Lynn, from whom 
the data have been obtained with permission to report the case. 

A male, aged thirty-three years, was admitted to the University Hospital August 5, 
1929, suffering from severe abdominal pain located in the left lower quadrant. In May' 
1929, he was in the hospital on account of a similar attack. A diagnosis of diverticulitis 
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of the sigmoid was then made. His symptoms subsided so that he was discharged as 
improved. He now returns with a recurrence of his former symptoms. August 5, 1929, 
a mid-line laparotomy was done. On opening the peritoneal cavity, a quantity of murky 
fluid escaped. The appendix was sought and while it was found to be large, it showed 
no evidence of an intense inflammation. In the left iliac fossa was considerable exudate 
surrounding the sigmoid. Inspection revealed a perforated ulcer, i centimetre in diameter, 
covered over with exudate. This was closed over with mattress sutures of fine silk. 
The appendix was then removed. A small gridiron stab wound was made in the left 
side and a rubber tube inserted for drainage and the mid-line incision closed. For the 
first few days following operation, the patient was rather uncomfortable because of 
accumulations of gas, but after an emema on the fifth day after operation he was very 
much relieved. The tenth day after operation he developed a right-sided phlebitis which 
necessitated his remaining in bed longer than at first anticipated, but on the date of 
discharge, August 31, the incision had healed completely, the swelling in the right leg 
and thigh had disappeared and he was free of any pain. 

Barron, in a memoir in the Archives of Surgery of September, 1928, 
ret'iews fifty pretfiously reported cases of simple ulcer of the colon and adds 
three. Boyer and Tuft, in the Journal of the American Medical Association, 
May 17, 1930, report a simple ulcer of the ascending colon with infiltration 
mistaken for malignanc}'^, for which a radical resection was done. They quote 
a case reported by W. Moll; Zentralbl. f. chir., vol. liii, p. 2274, September 4, 
1926, which does not seem to be included in Barron’s group of fifty-three. 
The other cases spoken of by Boyer and Tuft are included in Barron’s 
review. 

Moll’s case was one of simple ulcer of the caecum which had not quite per- 
forated but was apparently in danger of perforating at any time. Examina- 
tion showed no signs of malignancy. 

In Surgery, Gynecology and Obstetrics, May, 1930, Barron reports 
another simple ulcer of the caecum which perforated and recovered after 
closure and drainage. The cases outlined herewith make the fifty-seventh and 
fifty-eighth cases to be reported. Close scrutiny of some of the cases described 
makes one doubtful whether all should be classed as simple ulcers. 

Among the fift)'^-eight cases thus collected, there were forty-five perfora- 
tions. These were located as follows: Caecum, 17; perforations, ii ; Ascend- 
ing colon, 14; perforations, 12; hepatic flexure, 4; perforations 4; transverse 
colon, o ; perforations, o ; splenic flexure, 5 ; perforations, 4 ; descending colon, 
2; perforations, i ; sigmoid colon, 12; perforations, ii ; rectum, 4; perfora- 
tions, 2. 

Walter D. Wise, M.D., 
BaltiniorCj Maryland. 

DIAPHRAGMATIC HERNIA IN AN INFANT * 

Two years ago we reported a case of a three-and-one-half-months-old infant who 
had an incarcerated diaphragmatic hernia, who was operated upon and who made a com- 
plete recovery,! and who now at tlie age of nearly three is apparently normal in every 

*From the Surgical and Pediatric Service of the Michael Reese Hospital. 

t The Journal of the American kledical Association, vol. xcii, pp. 2014-2016, June 

15, 1929. 


1274 



DIAPHRAGMATIC HERNIA IN AN INFANT 


respect. Since then we have seen several cases in children of hernia of the diaphragm at 
the oesophageal opening in which, because of the mildness of tlie symptoms, no operation 
was advised. Recently, however, we have had the opportunity to observe a case which 
was the counterpart of the one previously described. 

The child was brought to us by Doctor Kohn, her uncle, who has observed her and 
treated her since birth and to whom we are indebted for an excellent history of her condi- 
tion up to the time of operation. The child was born nine months previous to admission 
normal in every respect. She took her feedings well from the breast and later from the 
bottle. When she was about six months old she had her first “colic” and since then has had 
“colics” frequently. With the “colics" there was often respiiatory embarrassment but for 
the most part the symptoms were chiefly gastro-intestinal in nature, vomiting, apparent 
pain, etc. One vcr3' interesting feature which was noticed was that at no time during these 



Fig. 1 — ^Rontgen plate before operation 
after a small barium meal Note the stomach 
in the abdominal cavity but a great portion of 
the intestinal tract in the left thorax 



Fig 2. — Rontgenogram taken seven days after 
operation Note the complete expansion of the 
left lung and the replacement of the heart and 
mediastinum to its normal position. Note the 
normal contour of the diaphragm 


so-called “colics” was the abdomen distended, but on the other hand the abdomen remained 
soft, and, if anything, seemed smaller than before. The significance of this was not appre- 
ciated until an X-ray examination was made and the diagnosis of diaphragmatic hernia 
established. From the time the child was six months old until she was brought to us for 
operation the “colics” seemed to be increasing in severit}' and frequency. The mother 
had noticed for several months that the respiratory'- movement of the left chest was less 
than the right, also that the infant’s respirations were comparatively rapid. At the time 
of admission to the hospital the baby weighed seventeen pounds, looked and acted like a 
health}^, happy, well-nourished baby of nine months of age. On physical examination no 
other congenital abnormalities such as club feet, cleft palate, supernumary fingers, etc., 
were observed. The chest appeared normal in size and contour. The respiratory motions 
on the left side were relatively decreased and on the right side markedly increased. Per- 
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cussion and auscultation of the right chest revealed no abnormalities other than that the 
heart and mediastinum were shifted well to the right. The left side of the chest was flat 
on percussion and no breath sounds could be heard. Examination of the abdomen was 
negative for abnormalities. The X-ray examination was interesting. After a barium meal 
the stomach seemed to fill normally and so did the duodenum and apparently the upper 
jejunum; after this the barium appeared above the diaphragm until practically the entire 
left chest was opaque. A barium enema showed that both the splenic and the hepatic 
flexures were fixed below the diaphragm in their normal relative positions but that the 
caecum was in the chest cavity. The opening in the diaphragm seemed to be lateral — 
a condition later verified at operation. The heart and mediastinum were shifted to the 
right. The left lung was apparently collapsed. When the child was held in the upright 
position there seemed to be no tendency of the hernia to reduce itself. 

In view of our excellent result in the case previously reported, in view of the fact 
that this infant was older and better nourished and especially in view of the fact that the 
“colics” in our present case were increasing in severity and frequenejq we unhesitatingly 
advised operation. We waited until the child should have overcome whatever ill effects 



Fig. 3. — Diagram showing position of the hernial opening in the diaphragm. 


there might have been from the small barium meal and enema, and for a few days longer 
until we were sure that the child was well conditioned to the hospital. 

The operation was performed under an ethylene, oxygen, ether-pressure amesthesia — 
as are all our intrapleural operations. 

We do not use any special apparatus other than the usual (in this case infant-sized) 
gas mask. The pressure is regulated by varjdng the force of the gas flow into the mask 
and the outflow through the outlet valve. We are fortunate in having an excellent 
anresthetist who has had a large experience in giving ansesthesias for operations in which 
the pleural cavities have been opened, and we have found that we have been able 
to dispense with intratracheal catheters, special respiratory or differential pressure 
machines, etc. 

The child was placed upon the table lying on the right (healthy) side and the table 
tilted so that the head was higher than the feet. This was to facilitate the reduction of 
the hernia and the retention of the intestines in the abdominal cavity once they had been 
reduced. The incision started just posterior to the posterior axillary line and followed 
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the ninth interspace to tlie costal margin and then swept upwards towards the left border 
of the sternum. Great care was taken to clean the parietal pleura in the ninth interspace 
so that the pleural cavity could be opened under direct inspection lest the underlying 
bowel be injured. After the pleural cavity was opened a ligature was passed about the 
ninth rib, and another posterior to it. The rib was cut between. The ligatures were then 
firmly tied so as to control bleeding and the incision into the pleura extended into the eighth 
interspace. The tenth rib was similarly dealt with. Rib spreaders were inserted and the 
pleural cavity inspected. The entire left pleura was filled with loops of intestine. The 
cfecuin with its attached appendix occupied the extreme apex. Apparently the entire ileum 
and a large portion of the jejunum were in the chest instead of in the abdomen. A muscle- 
splitting incision was now made in the left hypochondrium and two fingers of the operator’s 
right hand introduced into the abdominal cavity up to the hernial opening. By gentle 
traction on the mesentarj- from below and gentle pressure on the loops of bowel from above, 
the hernia was gradually reduced. The reduced bowels were of necessity allowed to pro- 
lapse through the abdominal incision and wrapped in towels saturated with warm normal 
saline solution. After the entire intestinal contents of the chest had been reduced it was 
found that the opening in the diaphragm was about three-fourths inches in diameter, sit- 
uated in about the mid-a.xillary line and midwa}' between tbe pericardium and the chest-wall 
(see diagram [Fig. 3] ), that is, apparently not at the site of anj'^ natural embryologic open- 
ing. It was found that the diaphragm was sufficiently relaxed so that the opening could be 
closed by imbrication, bringing the anterior edge fullj' one-half inch over the posterior 
lip. Before this was done the peritoneal surface of the anterior lip and the pleural surface 
of the posterior lip — the lining above and below was apparently the same — were scarified 
with a scalpel so as to stimulate adhesions. The imbrication was held with interrupted 
silk sutures. After all the sutures were tied the site was carefully palpated from below 
to preclude the possibility of bowel having been caught in the suture. Inspection through 
the chest wound showed that there was a fair degree of tension on the diaphragm at the 
suture line and so the eleventh rib was broken subpleurally and pushed slightly inwards, 
thus reducing the size of the diaphragmatic arc. The left lung at the beginning of the 
operation was entirely atelectatic and held firmly against the hilum ; under the influence 
of the pressure of the anaesthetic it gradually expanded. At first it had been my idea to 
expand it completel}' before closing the pleura but on further consideration we decided that 
it might be safer to expand it only partially, close the chest-wall firmly and then allow 
further expansion to take place gradually as the pneumothorax which remained became 
absorbed. The chest wound was tightly closed by passing catgut sutures around the ribs 
above and below the pleural incision and firmly suturing the overlying muscles and fascia. 
1 he intestines were replaced in the abdominal cavity and the muscle-splitting wound firmly 
sutured. In many ways the replacing of the intestines which had been allowed to prolapse 
through the abdominal wound because the abdomen appeared almost too small to accom- 
modate them constituted the most difficult part of the operation, and the tension on the 
abdominal wall after this was done proved how fortunate we were in having made a 
muscle-splitting incision rather than the much easier left rectus incision. 

The child left the operating table in fair condition, but with an extremely fast pulse 
and respiratory rate. An oxj^gen tent with the oxygen at a pressure of about 50 per cent, 
was found useful in diminishing the respiratory effort. Otherwise the post-operative care 
consisted of the usual post-operative regime plus hypodermoclysis of normal saline and 
glucose solution. The chief trouble post-operatively came from a partial paralytic ileus 
of the intestines. However, after repeated small enemata, the insertion of an anal dumbbell 
and repeated passing of a stomach tube, normal peristalsis occurred and from then on the 
convalescence was uneventful. The oxygen tent was removed on the fourth day at which 
time the respiratory rate was 44. Immediately after removal of the tent the rate increased 
to 52, but within twelve hours was back to 44. At no time did there appear to be any 
pleuritic effusion. The left lung expanded promptlj" and by the seventh day, judging from 
a rontgenogram taken at that time, was already completely expanded. B3" that time, 
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furthermore, the heart and mediastinum had assumed a normal position. The child was 
taken home on the fourteenth post-operative day apparently perfectly well. 

SUMMARY 

A nine months’ old infant with a left sided congenital diaphragmatic 
hernia which became incarcerated, was operated upon, the hernia reduced 
and the diaphragm repaired. The child recovered from the operation and 
now two months later is apparently cured. 

An abdominal as well as an intercostal incision were required to reduce 
the hernia. The abdominal incision was a muscle splitting one so as to with- 
stand the increase of intra-abdominal tension after the reduction of the in- 
testine into the peritoneal cavity. 

The ribs which formed part of the arc of the diaphragm were fractured 
in order to reduce the arc and thus allow an imbrication of the diaphragm. 

The imbricated portions were scarified to promote the formation of 
adhesions. 

The chest was closed without drainage. 

The atalectatic lung expanded completely in less than seven days. 

In this case, as in the case of the infant reported two years ago, although 
all the physicians who had seen the case realized that without operation the 
child would surely die from intestinal obstruction, most of them advised 
against operation. 

We feel that the time has long since passed when intra-thoracic opera- 
tions should be looked upon with such dread as to be decried especially in 
the face of an otherwise incurable condition. 

Ralph Boerne Bettman, M.D., and Julius H. Hess, M.D., 

Chicago, III. 


STAB WOUND OP HEART 

This case is reported for two purposes, i. To demonstrate the impossi- 
bility of raising the arterial blood pressure when the heart is compressed by 
a large amount of blood in the pericardium. 

2. To emphasize the value of the method of Beck* of placing a stay suture 
in the apex of the heart when closing a defect in the heart muscle. 

Case Report. — Patient S. S., a husky negro male, age twenty-two, was stabbed in 
the left chest with scissors. Immediately he walked two blocks and collapsed in a physi- 
cian’s office. He was given morphine and sent by automobile twenty miles to the Vander- 
bilt Hospital. On entrance to the hospital, he was cold and sweating and his pulse was 
weak. The arterial blood pressure was 75/40 millimetres mercury. He complained of 
thirst and of abdominal pain. A small puncture wound about 0.5 centimetre long was seen 
in the sixth interspace on the left about six centimetres from the mid-sternal line. X-ray 
examination revealed a heart shadow which was thought to be slightly larger than normal. 
There was no pneumothorax or hemothorax. 

He was given 1000 cubic centimetres of normal salt solution intravenously. This 

* Beck, Arch. Surgery, vol. xiii, p. 205, 1926. 
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caused no alteration in his blood pressure. A little later, he was given 400 cubic centi- 
metres of blood by direct transfusion. The blood pressure remained the same and the 
pulse continued to be barely perceptible. Immediately after the transfusion, a median 
sternotomy was performed and the pericardium was exposed. The pericardium was so 
tense that it was difficult to grasp it with forceps. When it was opened, blood spurted 
upwards to a height of about eighteen inches. Immediately after the incision into the 
pericardium, the anesthetist stated that there was an improvement in the volume of the 
pulse. A stay suture was placed in the apex of heart as described bj" Beck* in his work 
on experimental animals, and the position of the heart could be altered at will by making 
traction on the thread. The wound was located in the left ventricle near the apex just 
lateral to the descending branch of the left coronar\' artery. It was about centimetres 
in length and there was very little bleeding from it at the time. It was closed with 
interrupted sutures. The incision in the pericardium was partially closed and the two 
halves of the sternum were approximated by the use of encircling sutures of silver wire. 
At the completion of the operation the blood pressure was 115/80 millimetres mercury. 

The post-operative course was essentialh' uneventful except for the drainage for 
several days of clear fluid through the centre of the incision. At the present time, six 
months since his injury, he appears to be entirelj' well. 

Alfred Blalock, M.D., 

Nashville, Tenn. 

From the Department of Surgery of Vanderbilt University. 
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BOOK REVIEW 


John Chalmers Da Costa. Selections from Papers and Speeches. 
Cloth; octavo; 440 pp. Philadelphia, W. B. Saunders Co., 1931. 

The literature of medicine would miss much if it were deprived of the 
personal reminiscences Avith which some of its practitioners have, from time 
to time, enriched it. The textbook contributions which succeeding’ decades 
ha\^e brought to the tables of medical men may be considered as the daily 
food of the profession. But when to these are added biographical sketches 
and essays into fields of general literature, more interesting and capti- 
A'^ating contributions present themselves. It is no longer the daily bread that 
is being offered to us, but the hors d’oeuvres and the desserts, perhaps eA'^en 
the beverages and the cigars that are being added to the menu. Such con- 
tributions give a special grace and attraction to professional life and Avhen, 
as repeatedly happens, a physician makes A'^aluable contributions both to the 
daily bread of his profession and to the lighter and more pleasing elements 
of its life, he occupies a position Avorthy of the highest praise. It is in this 
latter category that the author of the book before us is to be placed. 

Among his fellow toAvnsmen who have preceded him along this path, Ave 
find Gibson and Gross, Mitchell and Osier, AgneAv and Keen — surely an 
attractive company in Avhich to find oneself. The papers Avhich make up this 
book reflect, in a pleasing Avay, the special gift for Avit and Avise criticism 
possessed by its Avriter, Avith Avhich for all these many years he has illumi- 
nated the lecture room in Avhich his teaching has been carried on. The 
themes Avhich have occupied the attention of Doctor Da Costa in this series 
of addresses, are most varied, from “The Trials and Triumphs of the Surg- 
eon” to “The Personal Side of Pepys,” and from “Medical Paris during the 
Reign of Louis Philippe,” to “Suicide.” We can commend to the special 
notice of the surgeon the list of aphorisms, fifty-four in number, Avith which 
he concludes his address on “The Trials and Triumphs of the Surgeon.” 

It is difficult, perhaps unnecessar)', to make comparisons as to the relatiA^e 
merits of these A^arious addresses. The revicAver, hoAvever, has found him- 
self most intensely interested and instructed by the sketch of Baron Larrey. 
There is, hoAvever, not an uninteresting page in the Avhole book. 

L. S. Pilcher. 

EDITORIAL ADDRESS 

The office of the Editor of the Annals of Surgery is located at 
I 1 5 Cambridge Place, Brooklyn, New York. All contributions for 
publication. Books for Review, and Exchanges should be sent to 
this address. 

Remittances for Subscriptions and Advertising and all business 
communications should be addressed to the 

ANNALS OF SURGERY 

227-231 South Sixth Street 

Philadelphia. Penna. 
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